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Firms Propose 
Still Cameras 
For Lunar Use 


Apollo Escape Tower Separates 
From Capsule in Abort Test 




THE NATIONAL BUREAU OF STANDARDS . . . 

BROUGHT CLOSER TO THE FIELD 


Now, for the first time, Secondary Reference Standards are available to the field in standard Army semi-trailers. 
The U.S. Army's new AN/MSQ-55 is a mobile, highly versatile, Secondary Reference Laboratory, directly traceable 
to the National Bureau of Standards. ■ Calibration capabilities of the AN/MSQ-55 include: electrical, radio- 
frequency/time, microwave, and infrared measurements. It is readily adaptable to physical standards. Human-engi- 
neered for maximum operator convenience and measurement accuracy, the calibration van is environmentally con- 
trolled to maintain precise temperature and humidity tolerances. ■ The AN/MSQ-55 was developed jointly by the 
U.S. Army and Aerojet-General's Astrionics Division forthe FACTS Program— Field Army Calibration Team Support. 
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How the NEW 



THREADED INSERT 



REDUCES YOUR INSTALLED COST 



HOW THE HI-SERT INSERT IS INSTALLED 



Here’s a completely new insert, the one- 
piece HI-SERT. It provides high load- 
bearing threads for castings or plate 
material such as aluminum, magnesium. 

The HI-SERT is economical to use 
because its unit price is low, hole prep- 
aration is simple, and its installation is 
easy. 

Unlike other inserts, special tools are 
NOT required. Use pressure-controlled 
equipment common to most shops such 
as an arbor press, hydraulic press, or 
squeezer. If volume production or 
mobility are considerations, efficient hy- 
draulic tooling developed by Hi-Shear 
Corporation is available. 

A variety of industrial applications, pre- 
cision and commercial, can be met by 
HI-SERT configurations in Type 303 
CRES or Cl 1 17 Carbon Steel. The in- 
sert will meet or exceed MIL-N-25027 



CORPORA TION 






Look into 




AEROSPACE CALENDAR 

Dec. 2-4— Annual World-Wide Information 
Officers' Conference, U. S. Army, Wash- 
ington, D. C. 

Dec. 3-5— Joint Annual Meeting and Con- 
vention, National Pilots Assn, and Na- 
tional Aviation Trades Assn, including the 
National Air Taxi Conference, Fontaine- 
bleau Hotel, Miami Beach, Fla. 

Dec. 3-5— 33rd Symposium on Shock, Vi- 
bration and Associated Environments, 
U. S. Naval Research Laboratory, Wash- 
ington, D. C. 

Dec. 3-5— Annual Meeting, Assembly of the 
Radio Technical Commission for Aero- 
nautics, Washington, D.C. 

Dec. 4-6— Testing of Manned Flight Sys- 

Acronautics and Astronautics/ AF Flight 
Test Center/NASA Flight Research Cen- 
ter. Edwards AFB. Calif. 

Dec. 4-6-Ultrasonics Engineering Sympo- 
sium, Institute of Electrical and Elec- 
tronics Engineers. Marriott Motor Hotel, 


■lington, 

5-6-1 4th National Conferci 


hicular Con 


Engir 


e of 


Electrical . 

Adolphus Hotel, Dallas, Tex. 

Dec. 6— Fourth Annual Seminar on the Re- 
liability of Space Vehicles, Institute of 
Electrical and Electronics Engineers, Air- 
port, Marina Hotel, Los Angeles. 

Dec. 11-13— Conference on Heterogeneous 
Combustion, American Institute of Aero- 

(Continucd on page 7) 
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Silicon 
Transistor 
Corporation 
has the 
broadest line 
of Mi li tary 
silicon power 
transistors 
in the industry 


(^) SILICON TRANSISTOR CORPORATION 


SILICON TRANSISTOR CORPORATION, CARLE PLACE, LONG ISLAND, N. Y. <516) PIONEER 2-4100 
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34 AIR FORCE MEMBERS WILL HAVE THE SAME NAME/RANK/NUMBER: 
(NAME) BURROUGHS, (RANK) MODULAR COMPUTER, (NUMBER) D825 
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AEROSPACE CALENDAR 

(Continued from page 5) 

Dec. 13-14-National Vendors Meeting. 
Space and Flight Equipment Assn., San 
Diego Aerospace Museum. San Diego. 

Dec. 16-17-Conference on Non-Linear 
Processes in the Ionosphere, National Bu- 
reau of Standards Boulder Laboratories, 
Boulder, Colo. 

Dec. 16— Sixth Annual Army Aviation Con- 
tract Services Symposium, Mayflower Ho- 
tel, Washington, D.C. Sponsor: Na- 
tional AcroSpacc Services Assn. 

Dec. 30— Annual Meeting, American Assn, 
for the Advancement of Science, Cleve- 
land, Ohio. 

Jan. 7-9-Tenth National Symposium on 
Reliability and Quality Control, Statler 
Hilton Hotel, Washington, D. C. 

Jan. 13-17— Society of Automotive Engi- 
neers Automotive Engineering Congress 
& Exposition, Cobo Hall. Detroit, Mich. 

Jan. 19-23— 16th Annual Convention, Heli- 
copter Assn, of America, San Marcos Inn, 
Chandler, Aria. 

Jan. 20-22-Aerospace Sciences Meeting, 

Astronautics, Hotel Astor, Nov York, 
N. Y. 

Jan. 25— Seventh Annual Inland Empire 
Quality Control Conference, American 
Society for Quality Control, California 


ice. Society of Plastics Engineers, Chal- 
fonte-Haddon Hall Hotels, Atlantic City. 

Jan. 27-29— Conference on Control and Sys- 
tem Optimization, Monterey, Calif. Spon- 
sors: Society for Industry & Applied 
Mathemat' * - • 




; Insl 


: for 


Mathematical Statistics; U. S. Naval Post 
Graduate School. 

Jan. 27-30-Applications Forum on Antenna 
Research, University of Illinois’ Midwest 
Electronics Research Center, Urbana, 111. 
Jan. 29-31— 44th Annual Meeting, American 
Meteorological Society, Universitv of 
California, Los Angeles, Calif. 

Jan. 29-31-Solid Propellant 


i Institu 


of A 


tics and Astronautics, Palo Alto, Calif. 

Jan. 30-31— Annual Computer Applications 
Symposium, IIT Research Institute, La- 
Salle Hotel. Chicago. 111. 

Feb. 3-7— Fifth Annual Lectures in Aero- 
space Medicine, USAF School of Aero- 
space Medicine, Brooks AFB, Tex. 

Feb. 5-7-Fifth Winter Convention on Mil- 
itary Electronics, Institute of Electrical 
and Electronics Engineers, Ambassador 
Hotel, Los Angeles, Calif. 

Feb. 13-15— Golden Gate Metals Confer- 
ence, American Society for Metals, Fair- 
mont Hotel, San Francisco, Calif. 

Feb. 19-21— International Solid-State Cir- 
cuits Conference, Institute of Electrical 
and Electronics Engineers, Sheraton Ho- 
tel and University of Pennsylvania, Phila- 
delphia, Pa. 

Mar. 2-6— Fifth Conference on Applied 
Meteorology (Atmospheric Problems of 
Aerospace Vehicles), Atlantic City, N. J. 
Sponsors: American Meteorological Soci- 
ety'; Federal Aviation Agency. 

Mar. 9-10— Aerodynamic Testing Confer- 
ence, Marriott Twin Bridges Motor Hotel, 
(Continued on page 9) 
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when oxygen flows like water . . . 

When common gases liquify and recognized non- 
conductors permit infinite electron flow, you're 
dealing in Cryogenics -a new science with new 
problems. 

Thanks to pinpoint instrumentation from United 
Control, many of these problems have already been 
solved. A versatile cryogenic level sensor and com- 
panion controller, the product of two years’ re- 
search, now tell you the exact condition of super- 
cold liquids— instantly. The novel, yet simple appli- 
cation of a well-known thermal-electric principle 
makes level determination to 0.03 in., level 
change response time of less than 25 milliseconds, 
and accurate readings 5 milliseconds after immer- 
sion possible at last. 

If you're concerned with temperatures below 
300 Fahrenheit, take advantage of United Con- 
trol’s cryogenic experience. Write for more informa- 
tion, or better yet, tell us your problem. United 
Control Corporation, Overlake Industrial Park, Red- 
mond, Washington 98052. Phone 206-885-3711 or 
TWX 206-999-1874. 


@ UNITED CONTROL CORPORATION 


□ Rush information on your cryogenics experience 

□ Tell me more about United Control 
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NOW there's a data communications system that transmits 4800 bits per second, even over a class 4-B 
line... double the rate of any previous system... a speed that could deliver the whole front page of The 
Wall Street Journal in less than 2 minutes! Other advantages of this modular 
system: secure communications, multiplexing and computer data links. This 
new system was developed by ACF Electronics at Riverdale. 

ACF Electronics. . .where better ideas are at work for you 


ACF ELECTRONICS 


ACF INDUSTRIES 


Infrared /Flight Simulators/ Avionics Displays/Data Transmission/Microwave Equipment/Oceanography/Industrial Controls 


AEROSPACE CALENDAR 

(Continued from page 7) 
Washington, D. C. Sponsors: American 
U. S. Navy. 

Mar. 23-26— International Convention, In- 
stitute of Electrical and Electronics Engi- 
neers, Coliseum and New York Hilton, 
New York, N. Y. 

Mar. 25-27— Aerospace Bearing Conference 
(unclassified). El Tropicano Motor Motel. 
San Antonio. Tex. Sponsors: USAF; 
Southwest Research Institute. 

Apr. 1-2— Fifth Symposium on Engineering 
Aspects of Magnetohydrodynamics, Insti- 
tute of Electrical and Electronics Engi- 
neers. Massachusetts Institute of Tech- 
nology. Cambridge, Mass. 

Apr. 1-3 — Fifth Annual Structures and Mate- 
rials Conference. American Institute of 

Hotel, Palm Springs, Calif. 

Apr. 6-8— International Conference on Non- 
linear Magnetics (Intermag), Institute of 
Electrical and Electronics Engineers. 
Shoreham Hotel, Washington, D. C. 

Apr. 13-16-Third International Flight Test 
Instrumentation Symposium, College of 
Aeronautics, Cranficld, England. 

Apr. 19-25— International Conference & Ex- 
hibit on Aerospace Electro-Technology. 
Institute of Electrical and Electronics 
Engineers. Wcstward-Ho Hotel, Phoenix. 

Apr. 24-May 3-1964 German Air Show, 
Hanover Airport, Hanover, West Ger- 


May a "X’6-Aerosr 


:pace Propulsion Meel 


York Hilton Hotel. New York, N. Y. 

May 5-6— Fifth National Symposium on Hu- 
man Factors in Electronics, Institute of 
Electrical and Electronics Engineers. San 
Diego. Calif. 

May 11-13— 16th Annual National Aero- 
space Electronics Conference (NAECON), 
Institute of Electrical and Electronics 
Engineers. Biltmorc Hotel. Davton. Ohio. 

May 13-15— 20th Annual National Forum. 
American Helicopter Society, Sheraton 
Park Hotel, Washington, D.'C. 


Aeronautics and Astronautics, Wichita. 

May 26-28— Second International Forum for 
Air Cargo, Sheraton-Mt. Royal Hotel, 
Montreal, Canada. Sponsors: Society of 
Automotive Engineers; American Insti- 
tute of Aeronautics and Astronautics; Ca- 
nadian Aeronautics & Space Institute. 

June 2-4— National Telemetering Confer- 

and Astronautics/ Institute of Electrical 
and Electronics Engineers/ Instrument 
Society of America. Biltmorc Hotel. 
Los Angeles, Calif. 

June 2-4— National Symposium on Global 
Communication (GLOBECOM VI), In- 
stitute of Electrical and Electronics Engi- 
neers, University of Pennsylvania and 
Sheraton Hotel. Philadelphia, Pa. 


Brushless D-C Motor: long 
life induction type motor 
integrated with trouble-free 
and highly efficient solid 
state inverter unit. Reliable. 



For applications with critical long-life requirements— Hydro-Aire's brushless 
d-c motors offer hitherto unattainable advantages in rotary power conversion 
from direct current. Since there are no brushes, starting friction is at an abso- 
lute minimum, and running characteristics are measurably more constant than 
in standard electric motors. These large-fractional h.p. motors can be run liquid 
submerged or in hazardous atmospheres. Brush sparking and corresponding 
r.f.i. have been eliminated. Rotor coils have been eliminated. Automatic current 
limiting, efficient heat transfer, and thermal overload protection are standard 
with this advanced design motor. Both the inverter circuitry and the stator por- 
tion are sealed against environmental degradation. Standard d-c electric motors 
often require energizing relays, whereas, these brushless d-c motors may be 
energized with a low current control circuit. In special cases, the inverter can 
be mounted remote from the motor. The light-weight inverter consists of two 
highly efficient solid state, square wave oscillators which are phase locked to 
provide two-phase or three-phase power to stator. Hydro-Aire's long experience 
in the design and manufacture of custom electric motors assures that specific 
requirements for almost any application can be met. For further information 
about brushless d-c motors, write to Director of Marketing for technical bulletin. 


Hydro-Aire 



Hydro- Aire / 3000 Winona Avenue, Burbank, California /Victoria 9-1331 
ovember 25, 1963 9 
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What’s forty feet tall, 
ten feet in diameter and flies? 

I don't know, but if you want access to it, we can build the workstands. 


That riddle is no joke. People who build missiles 
(and other classified vehicles or structures) often come 
to us with an access problem, unable to reveal more than 
a sketchy idea of what the "object” is. 

Our answer is just as serious. If it's too tall to work 
on from the ground, and too small to rate a gantry, we 
can deliver the equipment to put men at exactly the right 
working heights. 

You don't have to tell us what it is, or even the pre- 
cise dimensions. Just give us as much information as 
you can, and tell us where you want to put the men (for 
construction, checkout, maintenance, or whatever). 


We'll recommend, design and fabricate workstands 
or scaffolding to fill the bill precisely. Stock equipment 
or custom. Steel or aluminum. Produced fast, and at the 
lowest possible cost. 

We have a booklet that shows and describes a dozen 
typical aerospace jobs we've handled lately, ranging 
from missile access platforms to aircraft workstands; 
from special submarine and radome erection scaffolding 
to microwave towers. It's illustrated, informative, inter- 
esting and free. 

It's called Bulletin G216. 

Write for a copy. 


PSc 


I AEROSPACE 
I DIVISION 

THE PATENT SCAFFOLDING CO., INC. 



EVERYONE'S BEEN TALKING ABOUT IT! 

LSi HAS IT. . . IN PRODUCTION 


A THOROUGHLY EVALUATED. AUTOMATIC LANDING SYSTEM 


Under a joint test program sponsored by the United 
States F.A.A., SUD Aviation and the French Govern- 
ment, this automatic landing system has completed 
exhaustive flight testing and is now in production for 
use on Caravelle jets. The system retrofits to any 
existing operational military and commercial autopilot 
with minimum aircraft wiring changes. 

If you are concerned with the lower operating mini- 
mums of day-night, all-weather operations, the LSi 
automatic landing system provides safe, automatic 


landings under the most severe visibility conditions. 
It utilizes existing airport approach systems and pro- 
vides the pilot with adequate independent information 
to monitor, complete the landing, or abort as desired. 

Inquire now about how these systems will improve 
schedule reliability and reduce the operational cost 
of high performance military and commercial jetaircraft. 

Write or call the LSi Marketing Department, or con- 
tact American Avitron for overseas distribution. 

AMERICAN AVITRON, 514 HALSTEO, MAMARONECK, NEW YORK 


LEAR SIEGLER, INC. 



ASTRONICS DIVISION 

’I SOUTH BUNDY DRIVE. SANTA MONICA. CALIFORNIA 



We copied the Caravelle, too! 



The NEW SUPER CARAVELLE 


NEW. but PROVEN 


NEW FAN JET ENGINES -P&W or GE 
NEW INCREASED SPEED 
NEW TAKE OFF/LANDING CAPABILITY 
NEW ECONOMY 
NEW LOWER NOISE LEVELS 
NEW ALL WEATHER LANDING 
NEW HIGHER PAYLOAD 
NEW GREATER RANGE 


PROVEN SYSTEMS DEPENDABILITY 
PROVEN PERFORMANCE 
PROVEN PASSENGER APPEAL 
PROVEN SERVICE SUPPORT 
PROVEN (and copied) DESIGN CONFIGURATION 
PROVEN IN FOUR YEARS AIRLINE SERVICE 



The Caravelle was years ahead four years ago and the new SUPER 
CARAVELLE is years ahead today with fine new features that make it the 
best of the new jets. It's a versatile airplane— ideal for route structures 
with segments ranging from short short to 1500 miles. It’s longer, carries 
more passengers. Its fan jet engines and aerodynamic refinements in- 
crease performance across the board— give it short runway capability 
jets have never had before and increased speed with greater economy — 
even improve the flying qualities that have made the Caravelle the 
standard for all the new jets. It’s the only airplane with fully developed 
all weather automatic landing capability. 


Looking at new jets for your airline? Take a 
good look at the only new one that’s fully proven. 


SUD AVIATION CORPORATION 

633 Third Avenue • New York 17, New York 
SUD-AVIATION: 37 Boulevard de Montmorency • Paris 16, France 



Brown & Root's astonishing versatility 
is apparent in even a very brief listing 
of sophisticated engineering and con- 
struction projects it has undertaken 
with distinction: Power plants to light 
cities and turn the wheels of industry; 
large diameter pipeline systems span- 
ning a continent; an early warning 
radar network guarding a nation; 
petrochemical plants developing a 
new way of life; vast offshore drilling 
equipment for exploring the earth's 
mantle; these are representative of 


many intricate and highly diverse en- 
gineering and construction projects 
successfully undertaken by Brown & 
Root with an enviable degree of on- 
schedule performance. 

Versatility is more than just the ca- 
pacity to cope with a wide variety of 
civil, industrial, and marine problems; 
it is also the ability to deal harmo- 
niously and efficiently with all aspects 
of a single undertaking to the end that 
it may be accomplished in the most 
economic and rapid manner possible. 


BR0WIM00F 

ENGINEERS • CONSTRUCTORS 


NEW YORK • LONDON • MONTREAL • WASHINGTON • EDMONTON • SAO PAULO 
POST OFFICE BOX 3, HOUSTON 1, TEXAS • CABLE ADDRESS: BROWNBILT 



Italy Invites You To Torino 



Tel. 65.03.03-65.22.50 
Cable: Toesposizioni 


d’Assistance Aeroportualre 


ft?-/.? 



Cut backup insulation 
weight up to 60% with 
J-M Micro-Balloons 

In the missile and space field, weight 
costs money. Therefore, the more you 
reduce component weight, the greater 
the savings. One of the major areas 
where this economy can be attained is 
backup insulation. With the develop- 
ment of Micro-Balloons, Johns- 


Manville offers a way to drastically 
lighten this load. 

Micro-Balloons are minute bubbles 
of either silica or phenolic. They form 
a structurally strong, extremely light- 
weight bulking agent that can be util- 
ized in many ways. For example, they 
are used in J-M Thermomat® 383. This 
phenolic-asbestos molding mat, at ap- 
proximately one-third the weight and 
one-third the thickness of conventional 
materials, offers an equal shielding 


effect at 310F mean temperature. 

Another example is J-M Micro- 
bestos*' D, an asbestos-based saturat- 
ing felt used as a lightweight rein- 
forcement for B-stage materials. It is 
ideally suited for both laminating and 
tape-winding. 

For full details on the many uses of 
J-M Micro-Balloons, write to Aerospace 
Products Group, Johns-Manville, Box 
14, New York 16, N.Y. In Canada: Port 
Credit, Ontario. Cable: Johnmanvil. 


™ JOHNS-MANVILLE W 



LTV's the name 


All divisions* of Ling-Temco-Vought now share the corporate 
name, making it clear that they are backed by the strength 
and experience of the entire LTV complex. This versatile 
group includes 

LTV ALTEC DIVISION • LTV ASTRONAUTICS DIVISION • LTV 
CONTINENTAL ELECTRONICS DIVISION • LTV LING 
ELECTRONICS DIVISION • LTV MICHIGAN DIVISION • LTV 
MILITARY ELECTRONICS DIVISION • LTV RANGE SYSTEMS 
DIVISION • LTV RESEARCH CENTER • LTV TEMCO 
AERO SYSTEMS DIVISION • LTV UNIVERSITY DIVISION • 
LTV VOUGHT AERONAUTICS DIVISION. 


Since the combination of Ling-Temco Electronics, Inc., and 
Chance Vought Corp. two years ago, LTV has become widely 
accepted as a leader in space, electronics and defense. The 
LTV name will identify the company’s divisions as integral 
parts of this front-running team. Ling-Temco-Vought, Inc., 

*Kentron Hawaii, Ltd., and the Friedrich companies retain 
their identities as LTV subsidiaries. 





Who put the red telephone 
in the sky? 

The Strategic Air Command’s red telephone is 
as much a part of our deterrent strength as 
the nuclear fire power it controls. Through 
SAC's Airborne Command Post, Electronic 
Communications, Inc., provides an airborne 
communications system that can survive a 
nuclear attack. Flying around the clock, these 
command post planes enable SAC to order 
and deliver a retaliatory strike even though 
its main and alternate command posts are de- 
stroyed. □ As prime communications con- 
tractor for the Airborne Command Post, ECI, 
in cooperation with the United States Air 
Force, introduced a number of firsts in com- 
mand and control systems, including: the 
first airborne UHF multiplex system, first air- 
borne switchboard facility and first airborne 
one-kilowatt servo tuned UHF transmitter. 
□ To meet your communications system re- 
quirements, call on the company ■ 

that has proved its capability 3SK 



total survival system 


Take a look at this protective 
Never before has a mounting 
space. ■ Lord engineering is r 
performance which ii 
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Effective isolation of 5 to 33 cps 
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Four new solid state 
counters from rsrMlf 


CmupoM/tkeAG/ 
focduMA ivitk 
amj otkm cm wtm: 

He Dc to 50 Me 
* Multiple Period 
He Display Storage 
H; Floating Ground 
He One Megohm Input Impedance 
He Ac or dc Coupling 
He Lowest Trigger Level Error 
He Two Year Warranty 


CMC's 4 new solid state counters provide frequency range and function 
coverage for practically every counting application. New ultra-stable direct 
coupled amplifiers have been designed and incorporated specifically for 
greater precision in measurement of frequency, period, multiple period, 
multiple ratio and time interval. Trigger level error, which affects any 
counter's measurement accuracy, has been reduced to less than 1/isec 
with a 1 kc sine wave of 100 mv rms. 

CMC, now in its fifth year of producing quality solid state electronic coun- 
ters. backs the performance of these instruments with a two year tree 
service warranty. The next time you consider the purchase of a solid state 
counter, demand a two-year warranty. 

For complete technical information on these instruments, contact your CMC 
engineering sales representative or write directly to us. 


BRIEF SPECIFICATIONS 



MODEL 



FREQUENCY RANGE 



SINGLE PERIOD RANGE 

0 to 3 Me 





TIME INTERVAL RANGE 

non. | °- 3 10 ^'° | none | °\^c° 





INSTRUMENT ACCURACY 

— 1 count * oscillator accuracy (± trigger level 
error tor period and TIM measurement) 


OSCILLATOR ACCURACY 

■ 5 parts In 10* short term (±3 parts in 10® 


PRICE. F.O.B. FACTORY 

S2.200 | $2,400 | $2,425 | $2,625 


i| COMPUTER MEASUREMENTS COMPANY 

U 12970 Bradley Avenue / San Fernando, California / Phone (213) 367-2161 i 


EDITORIAL 


Lessons From the Budget 


The cuts imposed by Congress on the Fiscal 1964 
budget for the National Aeronautics and Space Admin- 
istration show clearly that the honeymoon of this execu- 
tive agency and the legislative branch is over. Last Jan- 
uary (AW Jan. 28, p. 21), we predicted that Congress 
would cut the defense and space budgets submitted by 
the President and this has come to pass. 

The S620 million sliced from the NASA budget will 
not blunt the main thrust of its technical programs. 
NASA still has a $5.1-billion budget, the highest in its 
five-vear history by more than a billion dollars (see 
p. 31). 

Principal significance in the congressional budget cut 
lies in its reflection of the changing mood of Congress 
and its constituents toward the national space program. 
The country is not fed up with the space program, as 
some few pundits and scientists would have us believe. 
But neither is it so awed by the glamour of orbital flights 
that it is willing to provide a blank check for anything 
that is labeled "space.” The fundamental feeling of the 
Congress this year was that it could no longer be dazzled 
by the oratorical pyrotechnics of NASA spokesmen about 
the wonders of the space age, and that it required a 
more realistic explanation of what NASA proposed to 
do with the $5.7 billion it requested. This is the mood 
that will certainly continue. 

Unfortunately, the NASA leadership remained reluc- 
tant to heed sympathetic warnings from its friends that 
its blank-check tactics are obsolete, and it was left to 
Congress to make that point in simple arithmetic. Both 
the Congress and the public found their understanding 
of the national space policy badly confused. 

One of the first steps in bolstering the space program 
for next year’s fray is certainly a strong restatement of 
U.S. space policy by top officials, not only to clarify 
the confusion generated in recent months but also to 
provide the proper focal point for public and congres- 
sional support. In turn, NASA needs to broaden the 
base of its efforts to inform both Congress and the public 
on its activities and goals, using more of the technical 
working troops to brief Congress in place of NASA 
Headquarters operators. It might prove wise to devote 
some of the seasoned astronauts’ time to explaining more 
fully and more convincingly the purpose and scope of 
their exploration on the space frontiers. 

NASA needs to bolster its credibility factor for the 


long pull. The record of only six satellite firings thus 
far in 1963 in contrast to 40 scheduled launches leaves 
much to be desired, as does the constant overemphasis 
on the technical fall-out into the economy. There cer- 
tainly is such fall-out, and there will be more, but the 
NASA super-salesmanship on this point has produced 
skeptical public reaction. 

Any organization that has of necessity grown as fast 
as NASA is bound to accumulate some flabby adminis- 
trative layers, and these merit attention when budgets 
tighten. Despite some hard raps from Congress and the 
press, NASA still has a predilection for scattering six- 
figure grants around the academic world for studies of 
nothing in particular. This imprudence cannot con- 

NASA has a record of solid achievement in exploring 
the frontiers of space technology and in laying the broad 
technical foundations for the programs it is now pur- 
suing. It has lifted the U.S. into a position of inter- 
national leadership in every facet of space technology 
except manned space flight. Its achievements in space 
sciences have drawn international scientists to its lab- 
oratories for assistance in developing their own national 
space science programs. 

But 1963 is a year of transition both technically and 
politically. The successful completion of the Mercury 
manned space flight project marked the end of the era 
when NASA had to use essentially the technical hard- 
ware it found in the military and industrial inventory 
when it was created. Next year, as it begins the use of 
Saturn boosters and tests Gemini and Apollo capsules, it 
will enter the era when its own development programs 
will reach the flight operations stage, and the true poten- 
tial of our currently building space capability can be 
exploited. 

At the same time, the public support of the space pro- 
gram is passing from its first tremendous flush of enthu- 
siasm-generated by the Mercury successes and the chal- 
lenge of the lunar landing goal— to a long, hard look at 
where this effort should fit into our spectrum of national 
goals. A great measure of the technical success of the 
space program in the years ahead will depend on how 
perceptive the President and his advisers are in assaying 
this changing mood, and how well they develop sustained 
public and congressional support for this key technology 
over the long pull. 

—Robert Hotz 
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THIS NEW VIDAR INTEGRATING DVM HAS 10 MV 
FULL SCALE SENSITIVITY, GUARDED AND 
ISOLATED INPUT, 130 DB COMMON MODE 
REJECTION, AND 10 MEGOHM INPUT IMPEDANCE 


A functional beauty ail the way, the Vidar 510 integrat- 
ing digital voltmeter features full scale sensitivities of 
10 Mv to 1,000 volts in 6 decade steps with 300% over- 
ranging on all but the 1,000 volt range. Input is com- 
pletely guarded and isolated from the power line 
ground with more than 130 db common mode rejection 
at all frequencies including dc. Input impedance is 
greater than 10 megohms on all ranges. An internal 
calibration source provides rapid and convenient cali- 
bration on any range. Use the Vidar 510 as a 300 kc 
frequency counter whenever you like. 

For convenient system applications, a standard BCD 
output is provided. 

Five digit readout uses long life NIXIES* behind a po- 
larized no-reflect plastic screen. Polarity, decimal 


point, and units of measurement are also automatically 
marked. 

Low leak input connectors on both the front and rear 
are standard. Either input can be selected by the func- 
tion switch which prevents incorrect readings from 
parallel connections and blocks damage to delicate 
transducers. Selectable front and rear input connec- 
tors also allow a rack-mounted instrument to be used 
for system checkout and troubleshooting. 

Price of the Vidar 510 is $2,985, rack or cabinet. 

For complete information, please call your Vidar en- 
gineering sales representative (listed in EEM) or write 
us at 77 Ortega Street, Mountain View, California. 


"VI 3D-A.R, 


WHO'S WHERE 


In the Front Office 


Donald E. Craig and Gerhard Neumann, 
vice presidents. General Electric Co. Mr. 
Craig is general manager, Turbine Div., 

S Lynn! 

W. H. Patterson, vice president in charge 
of the newly established Systems Develop- 
ment Dept., General Dynamics/ Astronau- 
tics, San Diego, Calif. The department is a 
:onsolidation of the Advanced Product Plan 
nine and Advanced Systems Depts. F. J. 
Dore continues as director of Advanced Svs- 


eral 'manager, Electro-Optical Systems, Inc., 
Pasadena. Calif. 

Vernon M. Settcrholm, president, Vitro 
Electronics, Silver Spring. Md., a division of 
Vitro Corporation of America. 

J. R. Pascuzzo, group vice president. Gen- 
eral Instrument Corp.'s Defense and Engi- 
neering Products Group, Hicksville, N.Y. 

Douglass F. Johnson, a vice president. 
Atlas Corp., and president of the new Inter- 
national Services Div., Oakland, Calif. 

Dr. James A. Perkins, board chairman of 
Cornell Aeronautical Laboratory, Buffalo. 
N. Y., and Dr. Dale R. Corson, vice chair- 
man. Dr. Perkins is president of Cornell 
University, and Dr. Corson, provost. Also 
elected Board members of the laboratory: 
Dr. Franklin A. Long, vice president- 
research, Cornell University; Prof. Court- 
land D. Perkins, chairman, Dept. Aerospace 
and Mechanical Sciences, Princeton Univer- 
sity. and former chief scientist for the Ail 

Robert E. Hollander, controller, United 
ElectroDynamics, Inc., Pasadena, Calif. 

S. F. Follctt, deputy controller of guided 
weapons, Ministry of Aviation, England. 


Honors and Elections 

Joseph J. Tymcyszyn, engineer-test pilot 
and chief of the Federal Aviation Agency's 
West Coast Supersonic Transport Office, 
has received rte first Richard Hansford Bur- 

tribntions to the safety and efficiency of 

United Aircraft Corp. in memory of late 
Richard H. Burroughs, Jr., and is adminis- 
tered by Flight Safety Foundation, Inc. 


Changes 

Dr. Howard S. Seifert, manager. United 
Technology Center’s Physical Sciences 
Laboratory. Sunnyvale, Calif. 

Robert G. Walker, head of Litton Indus- 
tries' new electronic production facility. 
Lubbock, Tex. 

Leonard R. Piasecki, deputy division chief. 
Propulsion Div., California Institute of 
Technology Jet Propulsion Laboratory, Pasa- 
dena. Calif., and Winston Gin, chief. Solid 
Propellant Engineering Section. 

Dr. Robert S. Schaircr, director of devel- 
opment planning, Lockheed Aircraft Corp., 
Burbank, Calif. 

(Continued on p. 118) 


INDUSTRY OBSERVER 

► Aerojet-General may propose to National Aeronautics and Space Adminis- 
tration’s Marshall Space Flight Center that the Douglas S-4B stage, now 
programed for Saturn 5, be used as an upper stage on a half-length, 260-in.- 
dia., solid-propellant booster to achieve a high payload capability. The 260- 
in. motor now is undergoing feasibility demonstrations by both Aerojet and 
Thiokol Chemical Corp. 

► Avco Corp. is modifying a number of its Mark 11A re-entry systems, 
developed for the Minuteman ICBM, for use in determining the vulnerabil- 
ity of missile re-entry systems to nuclear assault. The modified systems will 
be flight tested under a program designated Sleigh Ride and prepared for 
later testing in a nuclear environment in the event the Russians violate the 
current nuclear test ban agreement. Avco has a $32-million contract for 
Sleigh Ride from Air Force’s Ballistic Systems Div. 

► Vulnerability of American satellites to interception, jamming and decep- 
tion is being studied by Air Force’s Space Systems Div. and Aerospace 
Corp. Industry participation in the studies is not expected for the time being. 

► North American Aviation, Inc., will begin testing a prototype Apollo 
environmental control system the first week in January. The system, devel- 
oped by Garrett Corp.’s AiResearch Div., will be installed in a prototype 
command module and operated in a vacuum chamber at a pressure of 10". 
Unmanned tests will be conducted with the system for about six months. 
Manned tests— which will include 3-, 7- and 14-day runs— are scheduled to 
begin June 1. 

► Following a study by Johns Hopkins Applied Physics Laboratory, Navy 
Bureau of Weapons’ Astronautics group has recommended to BuWeps’ spe- 
cial projects office that the Douglas Thor/Space General Ablestar be substi- 
tuted for Scout boosters in future Transit satellite program launches. Able- 
star, which has a restart capability' for precise orbital injection control, has 
been used in some Transit launches. Navv has not been satisfied with Scout 
performance in the Transit program (AW Nov. 11, p. 34). 

► Some National Aeronautics and Space Administration officials believe that 
the organization's budget will hit a high of about S6 billion per year and 
level off at that figure within five years. Projected launch vehicles in the 
winged horizontal-takeoff and Nova vertical boost categories may absorb a 
substantial portion of this funding. 

► Langley Research Center’s Lunar Orbiter payload, scheduled to take close- 
view photographs of the moon’s surface in flights during 1966, probably will 
be limited to about 800 lb. The boost vehicle is programed to be an Atlas/ 
Agcna D combination. 

► Army Missile Command and prime contractor Martin Marietta Corp. may 
have to reduce the requirements for the high burning rate of Hercules Pow- 
der Co.’s propellant in the first stage of the Sprint anti-missile missile. This 
is a compromise to case problems that may be associated with production of 
the rocket motor. The high burning rate is a prime factor in the missile’s 
fast acceleration for intercept in the tenninal phase of a re-entry vehicle 
trajectory. 

► British shipyards, Vickers and Cammell Laird have started prefabrication 
work on the first two Polaris submarines for Great Britain’s underwater fleet. 
Keel laying is scheduled next year. 

► Syncom 3 communications satellite is scheduled to be the first payload 
launched with NASA’s thrust-augmented Delta (TAD) boost vehicle. 
Launch is planned sometime next spring (AW Nov. 18, p. 30). Also being 
considered for boost by TAD is a Tiros meteorological satellite, which is to 
be placed into a synchronous orbital altitude to test the Aeros concept 
of a synchronous weather satellite. TAD is the thrust-augmented Thor with 
the standard Delta second stage and a new third stage— the ABL 258— 
which has a higher specific impulse than the ABL 248 motor is replaces. 
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THINK 

DESK-SIZED 

QOMPDTER 


Industry Straight Talk 


Nuclear Stockpiling 


New NASA Approach 


TFX, Ad Infinitum 


Washington Roundup 

Aerospace leaders are warning Congress that any significant reduction in their 
defense business will mean the shutdown of facilities and the lay-off of workers. A con- 
version of their highly specialized facilities to commercial production on short notice 
is an impossibility, they contend. 

H. M. Homer, chairman of United Aircraft Corp., as lead-off witness for the indus- 
try in testimony before the Senate manpower subcommittee put the situation this way: 
"There is already open capacity within the civilian economy. . . We can’t put some sur- 
prise item immediately into production” to replace defense business. 

Over the long term, the industry generally was optimistic that aerospace technology 
can be reoriented to commercial production and urged that planning for the reorienta- 
tion start now. Aerospace representatives told the subcommittee headed by Sen. Joseph 
S. Clark (D.-Pa.) that a good first step would be enactment of legislation establishing a 
“commission on the application of new technology to community and manpower needs." 
The commission’s job would be to determine what the economic requirements and possi- 
bilities are that aerospace technology could fill. 

Leonard Woodcock, vice president of United Auto Workers and spokesman for 
aerospace labor joined with industry to support the measure, sponsored by Sen. Clark, 
Hubert Humphrey (D.-Minn.), and Philip A. Hart (D.-Mich.). 

Sen. Stuart Symington— who in the past has demanded more military spending in 
certain areas— is now demanding less for stockpiling nuclear weapons. He also is asking 
the Atomic Energy Commission to disclose more details to the public about its 
spending, especially for raw materials. 

Noting the billions that have already gone into nuclear weapons and reactors, the 
Missouri lawmaker said “there should be some place at some time where we could 
reduce this gigantic and most expensive program without affecting the security of the 


U. S. space agency estimates that eliminating six Saturn 1 flights as part of its own 
economy campaign will save $280 million over the next two years. The six flights were 
to test Apollo modules in earth orbit (AW Nov. 4, p. 27). 

National Aeronautics and Space Administration has promised to give its contractors 
greater freedom in designing components in exchange for better performance after 
systems are built. 

Dr. Joseph F. Shea, chief of Apollo spacecraft development, said last week that 
NASA will concentrate less on detailed specifications and more on defining system 
requirements. The agency hopes this will end confusion over responsibilities, increase 
reliability, and allow NASA to award more incentive contracts. 

Dr. Jerome B. Wiesner last week accused Dr. Philip H. Abelson of having “a Bos- 
tonian's view of science”— comparing him to a Bostonian who felt the U. S. consisted 
of Boston and some other territory across the Charles River. This was in answer to 
Abelson’s charge that Wiesner had been a “czar” while White House science adviser. 

Civil Aeronautics Board refuses to be rushed as it deliberates whether it should 
reserve more of the cargo market for the all-cargo trunklines at the expense of lines 
that carry passengers and cargo. 

Riddle, Slick and Flying Tiger all-cargo carriers are demanding fast action on 
their request for more economic protection. But CAB’s answer to their “white paper" 
is not expected until next year. 

Eugene Black, former World Bank president, is far from finished with his report 
for President Kennedy on the economics of the U. S. supersonic transport program. 
But he said he is finding little enthusiasm in industry for the proposed 75-25% cost 
sharing. 


TFX hearings may extend into next year even though there are only two more 
main witnesses to be callcd-former Navy Secretary Fred Korth and Defense Secretary 
Robert S. McNamara. Problem is getting enough of the senators on the Permanent 
Investigations Subcommittee together. 

Korth was slated to be called this week to explain those letters he wrote while 
Navy secretary, but the date of McNamara’s appearance has not been set. Speaking 
dates and other commitments of the senators are working against any early finish to the 
inquiry (see p. 27). The hearing record will definitely be kept open well into next year 
and probably beyond. —Washington Staff 
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Proposals for Navy COIN Aircraft Follow Generalized Design 

Aviation Week & Space Technology artist's concept shows a general design approach followed by industry firms submitting proposals for 
Navy’s light counter-insurgency (COIN) aircraft (AW Nov. 11. p. 43). The design features low-aspcct-ratio, short-span wings with pro- 
pellers effectively covering most of the span to provide positive airflow and high-lift characteristics during short-field takeoffs and landings. 
The aircraft is planned to carry multiple external stores, including fuel, reconnaissance gear and weapons pods. Navy has recommended 
four turboprop engines-Contincntal YT72, United Aircraft of Canada YT74-CP-4/6, Garrett-AiRescarch YT76-G-2/4 and Turbomcca 
Astazou 2. Some firms, however, arc considering other turboprop powcrplants, such as the Allison T63 and Continental T65. 


Remote-Area Conflict Research Sought 


Washington— Advanced Research Projects Agency is soliciting aerospace 
industry interest in a broad range of technical problems peculiar to remote 
area conflicts that the agency has defined during two years of combat experi- 
ence and tests in Vietnam and Thailand. 


ARPA will spend about $30 million 
in Fiscal 1964 for remote area conflict 
and counter-insurgency studies and re- 
search under Project Agile (AW Sept. 
17, 1962, p. 25). Although only 25% 
of this amount will go toward aircraft- 
oriented projects, the agency feels the 
best technical talent to solve its prob- 
lems is in the aerospace industry. 

Robert C. Phelps, who directs 
ARPA’s remote area conflicts office, told 
Aviation Week & Space Technology 
that the agency uses as its operating 
arms combat development test renters 
in Vietnam and Thailand. Function of 
these centers, manned jointly by native 
and U. S. military and civilian techni- 
cians, is to identify the specific prob- 
lems in these areas which require study. 


research or development. 

When these problems are defined, 
they become contract projects for U. S. 
industry and universities. They vary in 
scope from air reconnaissance to nutri- 
tional requirements. 

These are the major differences be- 
tween the two combat development 
centers: 

• Vietnam is considered the ‘‘quick 
fix" area. ARPA approaches research 
problems here from a viewpoint of what 
it can do on an immediate basis, and 
solely for this country. 

• Thailand is used to define and proof- 
test longer-term projects, not only for 
this country, but for others which are 
largely jungle areas and which are lo- 


cated near the electromagnetic equator. 

When Phelps’ office was established, 
there was concern by Air Force and 
Army that its functions would dupli- 
cate those of the military services. This 
criticism was overcome by identifying 
the service most directly affected by the 
research project, and then designating 
it both contract monitor and agent. 

The Vietnamese Air Force, for ex- 
ample, was using a 19-round salvo area 
fire rocket pod on B-26 aircraft, origi- 
nally designed as a weapon against 
masses of troops and convoys. ARPA 
defined a requirement for a sequencer 
to allow single, multiple and salvo fir- 
ings. The sequencer was developed 
under USAF management. 

Approximately 85% of the remote 
area studies are conducted under the 
management of a military service. 
ARPA monitors projects that have no 
service connection. Among these is 
a recently-concluded Rand analysis of 
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the research capacities of small U.S. 
colleges and universities that can be ap- 
plied to counter-insurgency problems. 
Phelps’ staff consists of eight civilians 
and eight military officers. 

Although ARPA is not funding any 
portion of the counter insurgency 
(COIN) aircraft, it is involved to the 
extent that it has told Defense Dept, 
what it has learned through its combat 
development experience regarding char- 
acteristics and design philosophies most 
desirable for the aircraft. Competition 
for COIN production (see drawing, p. 
26) is under way (AW Nov. 1 1 , p. 43). 

Phelps said ARPA is looking at the 
aircraft from the viewpoint of its use by 
local forces, supplied by the U.S. 
through purchase or military assistance 


program. ‘‘We are looking for a weapons 
system suited to the people, the type of 
war and the place it will be used [be- 
cause] the air platform, with the human 
eyeball, is the best sensor for limited 
war,” Phelps said. 

He also feels the COIN aircraft 
should have interchangeable parts, 
easily replaceable. 

Among other studies sponsored by 
ARPA is one dealing with the use of 
the Ryan version of the Rogallo wing 
for cargo delivery in Thailand. Tire 
agency found a requirement for extreme 
accuracy in jungle drops because a 1 to 
2-mi. miss of the drop zone required a 
full day’s time for the troops to recover 

Army tested the wing at Ft. Eustis, 


Va., and Yuma, Ariz., and in Thailand 
was able to obtain the accuracy de- 
manded by using a wing with a 36-ft. 
span and payloads up to 300 lb. 

Another Thailand study involves the 
problem of radio propagation character- 
istics peculiar to an area combining loca- 
tion on the geomagnetic equator and 
jungle humidity. Ambient noise level is 
so significantly different from an area 
such as Panama that the firm of Jansky 
and Bailey was contracted to make spe- 
cial studies in Thailand. 

Stanford Research Institute is doing 
operations analysis studies in the general 
problem of remote area communica- 
tions, down to the level of determining 
who needs equipment and what reac- 
tion times are required. 


Senate TFX Probers Split on Gilpatric 


By George C. Wilson 

Washington— Deputy Defense Secretary Roswell L. Gilpatric fought his 
way to a split decision in a battle with the McClellan subcommittee last week 
on the question of whether he should have disqualified himself from partici- 
pating in the F-lll (TFX) decision because of his previous relationships 
with General Dynamics, winner of the 57 billion fighter-bomber contract. 

Sens. John L. McClellan (D.-Ark.), Henry M. Jackson (D.-Wash.). Karl 
E. Mundt (R.-S. D.) and Carl T. Curtis (R.-Neb.) said Gilpatric should have 
disqualified himself, while Sens. Sam J. Ervin, Jr. (D.-N.C.), Daniel B. 
Brewster (D.-Md.) and Jacob K. Javits (R.-N.Y.) said Gilpatric had no obli- 
gation to do so. Sen. Edmund S. Muskie (D.-Me.) indicated by his ques- 
tioning of Gilpatric that he shared the latter view, although he told Avia- 
tion Week & Space Technology he would not express his opinion until 
after the hearings conclude. The ninth member of the subcommittee. Sen. 
Thomas J. McIntyre (D.-N.H.), did not express an opinion. 

The basic question was whether Gil- 

patric was so intimately associated with wer e under some obligation to it by 
" ' Dynamics before becoming past associations, and be as objective 


deputy defense secretary 
1961, that he could not be expected 
to act dispassionately 
the firm— especially ■ 
much money at a t 
namics desperately w, 
business. 


a proposal by 
: involving so 
: General Dy- 
in need of the 


was somebody you had no such rela- 
tions with.” 

Gilpatric replied that he acted im- 
partially at all times and that the atti- 
tude displayed by Sen. McClellan would 
make it difficult to attract good men 
into the government. He added that the 
Justice Dept, had found him free of 
any conflict-of-interest, and claimed 
Sen. McClellan was “going far beyond 
the law." 

“I’m not so sure that I'm going so 
close adviser far beyond it,” Sen. McClellan replied. 

He said the Justice Dept, “is not bind- 


Information Gathered 

Chairman McClellan said the infor- 
mation gathered by the subcommittee 
staff showed Gilpatric was far more 
than an occasional lawyer for General 
Dynamics; that he 
on major policy m: 

“I think that you should have dis- ing on my own conscience. It also 
qualified yourself, and I do not think cleared Korth.” Sen. McClellan was 
that there is any question in the world referring to former Navy Secretary Fred 
about it. . . . ,” Sen. McClellan said. Korth, whose resignation was believed 
“I do not see how you can say that due to a conflict-of-interest issue (AW 
you could have a olient such as this, Oct. 28, p. 22). 
and have this relationship with it, in Gilpatric alsr stressed that he would 
the biggest contract ever to come before have lost his usefulness as deputy de- 
you, and that you could forget it had fense secretary if he had refused to par- 
been your client, and you could forget ticipate in matters involving any of the 
that you intended to return to the law many defense firms that had used his 
firm, and you could forget that you law firm. 


Sen Ervin said, “the sole question 
is whether or not your [Gilpatric’s] 
prior relationship of attorney-client be- 
tween you and General Dynamics had 
implanted in your mind in its favor 
which deprived you of your capacity to 
appraise objectively.” Gilpatric said no 
such bias was implanted in his mind, 
as evidenced by decisions he made since 
coming to the Defense Dept, that were 
adverse to General Dynamics. Sen. 
Ervin said that during his own legal 
career, he had defended many murder- 
ers, but did not feel this meant he was 
in favor of homicide. 

Subcommittee Documents 

Stacks of documents gathered by the 
subcommittee staff showed that, before 
coming to the Pentagon, Gilpatric had: 
played a leading role in General Dy- 
namics’ attempts to merge with other 
firms; attended 18 of 31 board of direc- 
tors meetings held at the various Gen- 
eral Dynamics divisions from Nov. 25, 
1958, through Dec. 21, 1960, when it 
was announced he would become dep- 
uty defense secretary; served as an inter- 
mediary in a dispute between General 
Dynamics and the Air Force over the 
target price for the F-102 fighter con- 
tract; wrote a letter to an Air Force 
general in 1959 urging procurement of 
more General Dynamics B-58s; helped 
recruit personnel for General Dynamics; 
and analyzed General Dynamics’ pros- 
pects for obtaining additional defense 
contracts. 

The subcommittee also disclosed that 
Gilpatric since becoming deputy de- 
fense secretary, talked on the telephone 
frequently with his former law partner 
about General Dynamics activities (AW 
Nov. 11, p. 27), including the selection 
of a successor to Frank Pace, Jr., as 
president of the defense firm. All of the 
17 calls reported by the subcommittee 
were between Gilpatric and Maurice T. 
Moore, a senior partner in the New 
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Australian F-111A Price Undetermined 

Washington-Actual price Australia will pay tor the General Dynamics-USAF 
l-'-lllA has not been established, according to Deputy Defense Secretary Roswell L. 
Gilpatric. 

He told the Senate Permanent Investigations Subcommittee last week that $125 
II f r the 24 aircraft (AW Nov. 18. p. 54) is “the estimated cost because at 
this stage it is not possible for either party, either the Australian government or the 

Gilpatric said the Air Force estimate of' S5.2 million per aircraft includes spare 

development costs for tlicVlll. Gilpatric said, will not be reads before nest April. 
Australia will pay $20 million a year until the ultimate cost of the F-llls is paid. 

He said Australia decided to bus the F-lll after looking at the British Aircraft 
Corp. TSR.2, North American A-5C Vigilante and McDonnell F-4C. He said West 
Germany has not expressed any official interest in buying F-llls. 


York law firm of Cravath, Swainc & 
Moore, where Gilpatric formerly 
worked. Moore was named a director 
of General Dynamics Dec. 20, 1962, a 
month after General Dynamics won the 
F-lll contract. Of these 17 telephone 
calls, 11 of them concerned General 
Dynamics, in the period Jan. 24, 1961, 
through Mar. 19, 1965. according to 
subcommittee records. Gilpatric said 
the talks with Moore right after he be- 
came deputy defense secretary con- 
cerned legal business he had done for 
General Dynamics, while the calls after 
that were about possible successors to 
Pace. 

Besides the disqualification issue, 
this and other information raised these 
two related questions during the hear- 
ings Nov. 18, 19 and 20: 

• Did Gilpatric purposely try to mislead 
the subcommittee in earlier testimony 
before it by telling less than the whole 
truth? 

• Did he break either the conflict-of- 
interest laws or the Kennedy Adminis- 
tration's written code of conduct? 

The first question centered on these 
-tatements Gilpatric made before the 
ubcommittee Mar. 21, 1963: "Now 
after I left the Air Force in 1953—1 had 
been under secretary for two years— I 
made it a matter of my personal policy 
never to represent any client in any 
dealings with the Defense Dept. I did 
do certain work for Boeing, and for 
General Dynamics, but I had no direct 
dealings with the Defense Dept.” He 
said he did not bring General Dynamics 
business into the law firm, declaring: 
"I was acting on only a particular mat- 
ter and the General Dynamics firm had 
its own general counsel. I was special 
counsel on a particular matter." 

A third-person statement written by 
Gilpatric said that after he returned to 
his law firm, "Mr. Gilpatric followed 
the policy of never representing any 
member of the defense industry in deal- 
ing with the defense establishment. He 
did, however, serve as an adviser on 
other matters on a few occasions for 
concerns such as Boeing and Convair. 


Thus, during 1957 and 1958, Mr. Gil- 
patric was asked by the Boeing Co. to 
assist it in preparing its case against the 
Renegotiation Board in the U. S. Court 
of Claims, and, in 1958, he appeared as 
a witness for Boeing in that proceeding 
. . . Mr. Gilpatric also served as legal 
adviser to General Dynamics Corp. dur- 
ing 1959 and 1960 in connection with 
its acquisition of the business of Mate- 
rial Service Corp ” 

Several subcommittee members 
claimed these activities constituted di- 
rect dealings with the Defense Dept.: 

• F-102 dispute. Gilpatric intervened in 
a dispute between General Dynamics 
and the Air Force over the target price 
in the F-102 fighter contract. Sen. Mc- 
Clellan charged this work amounted to 
representing General Dynamics in a 
dealing with the Defense Dept. Gil- 
patric said, "1 did not do more than to 
act as a bringer together of the two 
parties because 1 was concerned, frankly, 
that the position General Dynamics 
was taking with its principal customer, 

Gilpatric accompanied General Dy- 
namics President Pace to a meeting at 
Wright-Patterson AFB with Gen. Wil- 
liam F. McKee. USAF vice chief of 
staff, on Oct. 27, 1960. He also drafted 
a letter for Pace— which was never sent 
—to Air Force Secretary Dudley C. 
Sharp recommending that the F-102 
dispute be elevated to the secretary 
level in an attempt to break the impasse. 
General Accounting Office had con- 
tended that the F-102 target cost of 
$318 million was SI 2.1 million too 
high. 

• B-58 letter. Gilpatric on Oct. 13, 
1959, wrote a "Dear Sam" letter to the 
home of Maj. Gen. H. C. Donnelly, 
deputy chief of staff for research and 
development, cautioning against sac- 
rificing General Dynamics B-58s for 
the North American B-70. Although 
Pace asked him to write the letter, Gil- 
patric said he would have written on his 
own if he had thought of it, because 
it expressed his own convictions. 

The letter continued, "What really 


frightens me about current Air Force 
thinking is the possibility that the Air 
Force may sacrifice the proven or prom- 
ised capabilities of the B-58 in its pres- 
ent or improved configuration to a 
multi-billion dollar gamble on the B-70 
... I do not believe that the B-70 pro- 
gram will ever be carried to completion 
... 1 do feel strongly that the Air Force 
is on the brink of decisions that could 
be fatefully wrong.” 

Gilpatric rejected Sen. McClellan's 
assertion that this B-58 letter amounted 
to representing General Dynamics in 
a direct dealing with the Defense Dept. 
"1 wrote this letter simply because I 
believed in the B-58 program, and I 
was a friend of his [Pace], and 1 was 
glad to so state,” Gilpatric said. He 
said he recommended against produc- 
ing more B-58s after he became a de- 
fense secretary in 1961, and "saw the 
various other weapons systems that the 
Air Force has in its arsenal— the Atlas 
and Titan and Minuteman and the 
B-52 . . 

Sens. McClellan, Jackson, Mundt 
and Curtis contended this information 
gathered by the subcommittee staff in- 
dicated Gilpatric did far more for Gen- 
eral Dynamics than represent it in the 
Material Services merger: 

• Other mergers. The subcommittee 
produced a letter showing that Gil- 
patric had worked on more than 20 
acquisition or merger possibilities for 
General Dynamics. The list included 
American Motors, International Tele- 
phone and Telegraph, Avco, Atlas 
Powder, Western Union and such over- 
seas finns as Hispano Suiza, Krupp and 
Societe Generale de Belgique. 

• Policy guidance. On Aug. 3, 1960, 
Gilpatric submitted a memo for Pace 
entitled "Future for Convair” in which 
he predicted the Air Force would not 
push for B-58s as long as it "considers 
that there is any likelihood of its being 
allowed to proceed with the B-70." 

He also said it was “not likely" 
USAF would continue to buy General 
Dynamics F-106As. Because of this and 
the fact General Dynamics had the 
most backlog in defense orders, Gil- 
patric said, "Convair cannot realistically 
expect to be assigned any major new 
aircraft program in the immediate fu- 
ture.” He said these and other circum- 
stances dictated that "Convair must 
face up to a choice between San Diego 
or Ft, Worth as the point of concentra- 
tion for future weapons systems produc- 
tion. While political considerations 
may play a part (Nixon for California v. 
Johnson for Texas), objectively viewed, 
the plant complex to be selected for 
continuance would appear to be San 
Diego in view of past production ex- 
perience and relative costs, labor avail- 
ability, Convair’s commercial aircraft 
program, the adjacency of General 
Atomic and the general pre-eminence 
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McNamara Cites Arms Lead; 
Sees Defense Budget Leveling 


of the Southern California area for 
growth in the aerospace and electronic 
industries. . . .” 

Gilpatric said these activities were 
“inconsequential” alongside the work 
he did on the Material Services merger, 
and he therefore did not believe they 
contradicted his earlier testimony. He 
said all told he spent about one-fourth 
of his total legal time on the General 
Dynamics account in the 21-year period 
before he became deputy defense secre- 
tary. 

Cravath, Swainc & Moore received 
$111,000 for that work, he said. 

Legal Service 

Another bone of contention was 
whether Gilpatric purposely tried to 
lead the subcommittee to the conclu- 
sion that he represented Boeing, the 
firm which lost the F-lll contract, in 
the same manner he represented Gen- 
eral Dynamics. However, Gilpatric’s 
only legal service to Boeing was appear- 
ing as a witness in a Renegotiation 
Board case. Gilpatric said he never 
meant to equate the work he did for 
General Dynamics with the work he did 
for Boeing. 

Citing Gilpatric’s earlier testimony, 
Sen. Jackson asked: "Would you not 
agree in all candor that the reason this 
hearing is on is because of possible un- 
fortunate use of language in describing 
various activities at a previous hearing?" 
Gilpatric replied: 

“I don’t know what is in the minds 
of the committee.” 

No one on the subcommittee charged 
that Gilpatric has broken conflict-of- 
interest laws, although Sen. McClellan 
said he was not sure about this. Sen. 
McClellan quoted the Supreme Court 
decision in the Dixon-Yates case (U. S. 
v. Mississippi Valley Generating Co.) 
which warns public officials against get- 
ting into situations fraught with tempta- 
tion (AW Sept. 9, p. 27). 

Gilpatric told the committee his 
own situation differed from the one 
covered in the decision. 

Justice Dept. Letter 

The Justice Dept, made this distinc- 
tion in a letter sent to Sen. John J. 
Williams (R.-Del.). Justice Dept., in 
its Oct. 21 letter, said Gilpatric partici- 
pated in the F-lll decision when he 
was not a member of the law firm or 
sharing in its profits, "and there was no 
apparent prospect that the firm would 
perform any services for General Dy- 
namics in connection with the contract. 
We therefore are of the opinion that 
Mr. Gilpatric’s work on the TFX con- 
tract did not contravene” the conflict- 
of-interest law which prohibits officials 
from participating in matters where 
they are "directly or indirectly inter- 
ested in the pecuniary profits or con- 


By Katherine Johnsen 

Defense Secretary Robert S. Mc- 
Namara officially set the stage for a lev- 
eling off— or possible decline— in defense 
spending last week with a major address 
presenting an optimistic picture of U. S. 
superiority to the Soviet Union in con- 
ventional as well as nuclear forces. 

"We and our allies need no longer 
choose to live with the sense or the re- 
ality of inferiority to the Soviet bloc in 
relevant, effective force," McNamara 
concluded in his speech to the Eco- 
nomic Club of New York. 

“As our national productivity and our 
gross national product expand,” he said, 
“the defense budget . . . need not keep 
pace. Indeed, it appears likely that 
measured in relative— and perhaps even 
absolute— terms, the defense budget will 
level off and perhaps decline a little." 

A turn downward in military funding 
bv the Kennedy Administration has 
been hinted at for several weeks (AW 
Oct. 14, p. 26). Over the past two 
years, the Administration has boosted 
the Defense Dept, budget by almost 
$10 billion and is now shifting concern 
to other national economic problems. 

Two days after McNamara’s speech. 
Defense Dept. Comptroller Charles J. 
Hitch told a congressional subcommit- 
tee that although the trend is down- 
ward, there are “no possibilities of a 
major reduction” in the defense budget. 
This year, in connection with the Fiscal 
1964 budget, Defense Dept, acquiesced 
to a $ 1.5-billion reduction in its own 
S49-billion recommendation (AW Aug. 

6. p. 26). 

"What most needs changing is a 
picture of ourselves and of the Western 
alliance as essentially at bay. outmanned 
and outgunned except for nuclear arms 
no longer exclusively ours,” McNamara 
observed. Following are the highlights 
of his analysis of U. S. forces compared 
with Soviet forces: 

• Strategic forces. The consensus is 
that the U. S. could place twice as mans’ 
bombers over the USSR as the USSR 
could place over North America on a 
first strike, and the USSR has “only a 
fraction as many intercontinental mis- 

Soviet submarine-launched ballistic 
missiles are short range and are "not 
comparable” to the Polaris force, he 
said. The “very large threat” of hun- 
dreds of intermediate and medium-range 
ballistic missiles posed against Western 
Europe can be met by the clear supe- 
riority of U. S. strategic forces, he said. 
“I would not trade our strategic posture 
for that of the Soviet at any point dur- 


ing the coming decade,” he said. 

Larger budgets for strategic forces, 
McNamara emphasized, would not 
change the fact that a Soviet nuclear 
attack could inflict severe damage. 
“They could have only a decreasing in- 
cremental effect in limiting somewhat 
the damage . . . We can anticipate that 
the annual expenditure on strategic 
forces will drop substantially, and level 
off well below the present rate . . 

• Conventional forces. Current figures 
on military manpower, McNamara said, 
“suggest the absurdity ... of David and 
Goliath notions borrowed from 1949.” 
He discredited the familiar estimate of 
a 175-division Russian army, and said 
the number of divisions is less than half 
that. The NATO alliance now has over 
five million active in their armed forces, 
compared with 4.5 million for the War- 
saw Pact nations, including the USSR. 
McNamara said. In ground forces, he 
said, the comparison is 3.2 million for 
NATO, compared with about 3 million 
for the Warsaw bloc. 

In Central Europe, McNamara de- 
clared, “NATO has more men, and 
more combat troops, on the ground than 
does the Bloc ... It has more and 
better tactical aircraft, and these planes 
on the average can cany twice the pay- 
load twice as far as the Soviet counter- 

Soviet response was prompt. Col. 
Gen. Vladimir Tolubko, first assistant 
commander of Soviet strategic rocket 
forces, declared that McNamara’s 
“boasts” were meant for propaganda 
and to “soothe” the public, which is 
“learning ever more frequently about 
the failures of American missile and 
nuclear rocket tests.” 

Solar Device Orbited 

Washington— Thirty-day orbital flight 
of a 4.5-ft. solar collector has indicated 
the device operated correctly, the Air 
Force said last week. 

Air Force said the collector flew as 
a piggyback experiment, but would not 
disclose the date of the launch or iden- 
tify the launch vehicle. 

Air Force Systems Command said no 
attempt was made to convert solar en- 
ergy into electrical power in the orbital 
test of the elcctroformed. nickel alumi- 
nized structure. 

AFSC said a partial telemetry system 
failure limited the amount of informa- 
tion received on temperatures and track- 
ing. The collector was developed at the 
Wright-Patterson AFB Aero-Propulsion 
Laboratory and was built by the Allison 
Div. of General Motors Corp. 
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Design Demands 
Cloud Future of 

London— British Royal Navy objec- 
tions to a proposed all-service vertical 
takeoff and landing strike fighter, based 
on the Hawker P.1154 concept, last 
week clouded the future of the entire 
project in the wake of an exhaustive re- 
view of all weapons projects. 

The P.1154, supersonic development 
of the Hawker P.1127 VTOL, was to 
be provided for RAF and Royal Navy 
on a joint services basis as part of new 
government policy to coordinate weap- 
onry throughout the three services as 
much as possible. 

From the outset, the Navy had in- 
sisted on a two-place P.1154, while the 
RAF wanted a single-place fighter. The 
two-place version was designed bv 
Hawker aviation through a slight stretch 
in basic specifications. 

Since that decision, the Navy has 
reconsidered its VTOL program. The 
latest edict to Hawker was that the 
P.l 1 54 have catapult capability, to allow 
expanded use of weapons stores and pay- 
load, but leading to a major redesign 
of the airplane. In addition, the Navy 
wants a defensive, rather than a strike 
aircraft, to protect its carriers. 

Minister of Defense Peter Thomev- 
croft, architect of the tri-service hard- 
ware cooperation scheme (AW July 22, 
p. 327) last week acknowledged that 
plans to use the P.1154 to replace the 
RAF Hunter and Navy Sea Vixen had 
encountered difficulties. 

"There is not a row going on, but 
there is a good deal of hard talk," he 
said. “If we cannot get a common air- 
craft, this leaves us with a problem about 
what to do about the Hunter replace- 
ment for the RAF and eventual replace- 
ments for the Navy. 

“. . . We have run into difficulties 
in using [the P.1154] for this common 
purpose, but it is not a difficulty created 
by the Sea Lords. It is created by the 
laws of gravity and other matters over 
which even their lordships of the ad- 
miralty have no control.” 

The latter comment apparently is a 
reference to the Navy desire for cata- 
pult launch capability. 

In addition, the Navy is pushing for 
funds to build a new carrier (AW Aug. 
5, p. 39). 

As part of the Navy drive to break 
away from the VTOL concept, at least 
in the immediate future, considerable 
negotiations have gone on, and are 
still under way, for potential purchase 
of 50 McDonnell Phantom 2 strike 
fighters as interim aircraft. Under pres- 
ent thinking, the Phantom would be 
bought off-the-shelf with modifications 
made by McDonnell to take the Rolls- 


by British Navy 
P.1154 Program 

Royce Spey powerplant, probably the 

A naval source said use of two Speys 
would give the Phantom a 30% in- 
crease in range, cut acceleration time 
from Mach 1 to Mach 2 in half and 
increase the maximum speed "to the 
point of structural integrity.” 

A McDonnell technical team first 
proposed the Phantom 2 to the Royal 
Navy in the summer of 1962, when 
about 50 British pilots and technical 
personnel were flown in demonstration 
flights. The company has been quietly 
pushing possible license agreements on 
the European continent, particularly in 
Germany where the fear is that engi- 
neering teams may disintegrate when 
the Lockheed F-104G program is 
phased out. 

The Chance Vought Crusader is 
under consideration by the Royal Navy, 
but is running second to the Phantom. 
The airplane would be built or as- 
sembled under license by Short Broth- 
ers and Harland in Northern Ireland, if 
selected. In any case, the Ministry of 
Defense hasn't" made a decision and 
probably won’t before late December. 

Reason is that joint civil and military 
review board, headed by Sir Solly Zuck- 
erman, the chief scientist, has not yet 
completed its findings on such projects 
as the P.1154, the Hawker Siddclcy 
AW-681 VTOL transport, new carrier 



bomber; entries in this field arc the 
DH-121 Trident military version the 
Breguet Atlantic and Lockheed P2V. 

Another factor is that British Cabi- 
net has told military planners to keep 
the budget to a grand total of 55.6 
billion, despite the growth in the gross 
national product. The military now 
consumes 7% of the GNP. 

Still another factor is the cost of 
the British Aircraft Corp.’s TSR.2, al- 
ready the most controversial defense 
item in Great Britain’s inventory and 
one which is under constant attack by 
the opposition Labor Party. 

However, during a debate in the 
House of Lords last week. Lord Car- 
rington, minister without portfolio, said 
the government has no intention of 
cancelling TSR.2. 


Centaur, IMP Planned This Week 


Cape Canaveral— National Aeronau- 
tics and Space Administration will at- 
tempt to launch both the second Atlas- 
Centaur vehicle and the Interplanetary 
Monitoring Probe (IMP) from here this 
week. Both now arc scheduled for Nov. 
26 and, if NASA is successful, it will be 
the first time in the 13-year history of 
the Atlantic Missile Range that two 
payloads were orbited in the same day 
by two different vehicles. 

Centaur, which was erected on Pad 
36A here on Sept. 14, at first was 
planned for launching on Nov. 1 2, but 
slipped successively to Nov. 15, Nov. 
19, and Nov. 26 because of minor prob- 
lems. The slippage from the 19th to 
this week was caused by the space 
agency's decision to add a supplemental 
gas system to the two-stage vehicle’s in- 
terstage area. This supplemental sys- 
tem of ambient-temperature helium is 
expected to provide a totally-drv en- 
vironment in and around the Pratt & 
Whitney RLlOs during warmup. 

Previously, gaseous nitrogen had been 
used both to purge this area of any con- 


taminants and to provide the dry' en- 
vironment required by RL10 operating 
specifications. But when water traces 
were discovered in the engine area, 
NASA and P&WA decided to use 
helium as a separate drying agent and 
nitrogen as a contaminant purge only. 
The new helium system, which took 
about a week to install, exists partly in 
the ground support equipment, partly 
in the umbilical arm and partly in the 
interstage area. That segment of the 
system in the interstage area will remain 
with the Atlas-Centaur at liftoff, al- 
though the system no longer is used 
after that point. 

The field projects branch of NASA's 
Goddard Space Flight Center, which 
assumed launch responsibility for Cen- 
taur last winter (AW Feb. 4, p. 32), 
hopes to get the Centaur vehicle off be- 
tween late morning and mid-afternoon 
on Nov. 26. It then will launch IMP, 
which was delayed when ground tests of 
the new Delta third-stage, solid-propel- 
lant motor indicated possible spacecraft 
contamination, later that evening. 
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Senate Approves $5.1 Billion for NASA 


Washington— Senate last week ap- 
proved 55.1 billion for National Aero- 
nautics and Space Administration for 
Fiscal 1964 after an amendment to 
cut the budget to 54.6 billion was 
defeated by only 10 votes. 

The Senate action, which nearly com- 
pletes congressional consideration of 
NASA’s money bill, is a stinging rebuff 
to the Kennedy Administration. As 
finally passed, the budget is 5620 mil- 
lion less than President Kennedy re- 
quested, 5250 million less than the 
amount Congress authorized, and 590 
million less than the Senate Appropria- 
tions Committee recommended (AW 
Nov. 18, p. 27). 

NASA Administrator Janies E. Webb 
has consistently maintained that any 
substantial reduction in the 55.35 bil- 
lion which Congress authorized for his 
agency will delay the Apollo manned 
lunar "landing beyond its 1968-70 target. 

Traditionally, the Senate votes a 
somewhat higher appropriation than the 
House and the two bodies then split 
the difference in a conference bill. 
But the NASA appropriations measure 
was pulled into a complex political 
croMeunenL (D _ Ark ) led 

the fight for a flat 10% (5519 million) 
cut in the amount recommended by 
the Senate Appropriations Committee. 
Other Democrats including Sen. Joseph 
Clark (Pa.) and Sen. William Proxmire 
(Wis.) were chief supporters of the 



Fulbright amendment, which lost by a 
vote of 46-36. 

After Sen. Fulbright's amendment 
was defeated. Sen. Proxmire offered an 
amendment to cut the NASA appro- 
priation 590 million, to $5.1 billion. 
The amendment won by a single vote, 
40-39. An effort to reverse the decision 
was beaten 41-38. 

Sen. Fulbright denied an allegation 
by Sen. George A. Smathers (D.-Fla-h 
who suggested that Sen. Fulbright’s 
amendment was an effort "to get even” 
for deep cuts voted earlier in the foreign 
aid bill. 

”1 don’t want to eliminate this pro- 
gram [Apollo].’’ Sen. Fulbright said. 
”1 want to see it done in a more prac- 
tical and leisurely way." 

Sen. Clark called the space program 
a "sacred cow” and said Project Apollo 
was like a “high school cross country 
race.” He urged that the U.S. cut 
its space expenditures by seeking a 


Washington— Defense Dept, will 
unify management of its global satellite 
and missile activity during the next two 
years under tenns of a directive that 
transfers the Pacific Missile Range from 
Navy to the Air Force and consolidates 
Pt. Arguello and Vandcnberg AFB into 
a single facility. 

The range unification measure, which 
was forecast by Aviation Week & 
Space Technology (Oct. 28, p. 21), is 
designed to eliminate overlapping re- 
sponsibilities, improve range coordina- 
tion and standardize equipment, De- 
fense Dept, said in announcing the 
move last week. It is expected that the 
ranges will come under a new Air Force 
Systems Command division to be com- 
manded by Maj. Gen. Leighton I. 
Davis, now Atlantic Missile Range com- 
mander. New division probably will 
have its headquarters at AMR. 

The directive vastly strengthens the 
Air Force position in the military space 
program, since it contains provisions 
specifying for the first time that USAF 
is responsible for control of all orbiting 
Defense Dept, satellites, except the 
Navy’s Transit navigation satellite and 
the joint military communications satel- 
lite. In addition, the directive restates 
that USAF is responsible for all military 
space developments. 

Army has been given the control re- 
sponsibility for the communications 
satellite on the basis that it is respon- 
sible for ground stations for this sys- 
tem. Air Force is understood to have 
protested this provision. 

Although the directive gives Navy 


cooperative international program in- 
volving the Russians and Western Euro- 
pean nations. 

Sen. Stuart Symington (D.-Mo.) was 
among those who attempted to hold 
off further cuts in the NASA budget. 
Sen. Symington cited the testimony of 
several military leaders who said the 
manned flight space program will con- 
tribute to U. S. defense capability. 

Since the amounts appropriated by 
the House and Senate are the same, the 
only matter to be ironed out in con- 
ference is the ban in the House bill 
on using funds for a joint manned 
lunar landing program with the Soviet 
Union. The Senate bill softens this 
by prohibiting participation in a joint 
program "without consent of Con- 
gress." Senate's action last week in- 
creases the likelihood that NASA will 
ask for a supplemental Fiscal 1964 
appropriation of about 5300 million 


management of all tracking ships, that 
service loses most in the unification. In 
addition to giving up the 14,000-acre 
Pt. Arguello complex to Air Force, Navy 
will transfer its anti-missile support 
base at Kwajalein to the Army, and 
will transfer its Pacific space tracking 
stations to Air Force. Navy gains At- 
lantic tracking ships from the Air Force. 

These are the other major provisions 
of the directive as explained by Dr. Al- 
bert C. Hall, deputy director of defense 
research and engineering for space: 

• PMR headquarters will eventually be 
transferred from Pt. Mugu to the con- 
solidated Arguello-Vandenberg com- 
plex. Navy will retain Mugu as its range 
to test shipbome missiles. Justification 
for transferring Arguello, Hall said, is 
that 90% of the equipment and prop- 
erty are used by the Air Force. 

• Consolidation of tracking ship man- 
agement will “help" in the Apollo 
manned lunar landing program because 
of a centralization of ship activities. 
U.S. has about 17 tracking ships in 
Atlantic and Pacific oceans. 

Navy technical bureaus will be re- 
sponsible for instrumenting tracking 
ships, and Military Sea Transport Serv- 
ice (MSTS), which already operates 
Pacific Ocean ships, will operate those 
in the Atlantic. If the Atlantic ships 
continue to be operated under contract, 
MSTS will manage the contract. 

• Implementation of the directive be- 
gins next July 1, when formal transfer 
of Arguello takes place. The other 
changes will occur in the succeeding 1 8 
months. 


USAF to Manage West Coast Ranges 
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Gaseous Core Reactor Deemed Promising 

Gaseous core reactor appears to be the most promising nuclear propulsion con- 
cept now in view for providing significant improvement in performance capability 
beyond that attainable with the Rover type, solid-core reactor (see story, below). 

However, the Air Force plans to continue its development work on the Orion 
approach to propulsion, based on a series of nuclear explosions, despite the fact that 
the nuclear test ban treaty presently rales out flight testing. 

Speaking at an American Nuclear Society conference. Maxwell W. Hunter, a 
member of the professional staff of the National Aeronautics and Space Council, said 
that a gaseous core reactor combined with a high temperature (4.000-5.000F) space 
radiator would offer 15 to 18 times the performance of a Rover reactor and would 
be about three times better (a specific impulse of 2,000-5.000 sec.) without a 
radiator. 

At present, work on the gaseous core reactor is being supported at approximately 
the same relatively low level as work on Orion. Among the groups reported to be 
working on the concept arc United Aircraft Research Laboratories, NASA’s Lewis 
Research Center, General Electric and Wcstinghousc. The work at United Aircraft, 
which started out basically as a fluid flow research problem, is believed to be funded 
at somewhat under $1 million per year. 

Hunter said he favors the gaseous core concept over Orion because the test ban 
treaty will not interfere in any way with its development, and he secs how it can be 
incorporated into a better over-all operational package than Orion. In Orion, the 
impulse from the repeated explosions of possibly 100 small atomic bombs carried 
underneath the vehicle is transferred to the vehicle's tail through a piston or striker 
plate arrangement. Hunter believes the gaseous reactor will prove more economical. 

At tile same time. Hunter emphasized, he believes that development work on Orion 
should continue until there is an operational gaseous core reactor, because these arc 
the only two possibilities presently in the research stage that offer significant poten- 


Kiwi Changes May Stop Vibration 


By Michael L. Yaffee 

New York — Significant, but not 
readily apparent, changes in the core 
design of the Kiwi nuclear rocket reactor 
are expected to remedy flow-induced 
vibrations that caused extensive damage 
during the last hot firing test on Nov. 
30, 1962, according to Milton Klein, 
deputy manager of the AEC-NASA 
Space Nuclear Propulsion Office. 

Extensive laboratory' investigations 
and expanded cold flow tests carried out 
since the November firing pinpointed 
the cause of last year’s failure and in- 
dicate that the design changes in the 
core successfully eliminated vibrations 
during cold flow runs, Klein said here 
last week at an American Nuclear So- 
ciety meeting. 

First operational test of the re- 
designed core will take place early next 
year with the hot firing of the Kiwi- 
B4D— the first hot firing since the Nov. 
30, 1962 test. 

Failure of last year’s test led to an 
extensive rescheduling of the Rover nu- 
clear rocket program and the first flight 
tests, last scheduled for 1968 (AW, 
Dec. 24, 1962, p. 25), are now expected 
to take place “in the early 1970s." 

Exact nature of the core design 
changes was not spelled out by Klein, 
who said only that it involved a redesign 
of the supporting structure to enhance 
core stability. Information from other 


sources indicates that the flow-induced 
vibration problem during the last hot 
firing was caused principally by the 
hydrogen working fluid moving through 
leakage paths that developed in the 
reactor core. 

Tire core supporting structure ap- 
parently was designed to provide for 
thermal expansion of the reactor ele- 
ments and these expansion allowances 
provided alternate pathways for hydro- 
gen flow. It is believed that the redesign 
of the supporting structure has elimi- 
nated these alternate flow routes. 

Klein said that the Space Nuclear 
Propulsion Office is studying "at a low 
level" alternate refractory metal reactor 
designs under investigation by NASA’s 
Lewis Research Center and AEC’s 
Argonne National Laboratory. Theo- 
retically, refractory metal reactors 
would have a longer operating life and 
better restart capability than the Kiwi- 
Nerva ty pe reactor which has a uranium- 
filled graphite core. But at this point, 
it is not apparent that the refractory 
metal approach has any advantages over 
the graphite reactor, Klein said. All the 
emphasis is still on flying a graphite 
reactor in the Rover nuclear rocket pro- 
gram, he added. 

A considerable amount of laboratory 
evidence indicates that the Rover graph- 
ite reactor should be able to restart, he 
pointed out, but it has not been proved 
that it can. Limited, or lack of, restart 


capability, which is not related to the 
vibration problem uncovered last year, 
would limit system flexibility somewhat 
but would not affect Rover missions, 
according to Klein. Mission analysis 
now under way (AW Mar. 18, p. 53) in- 
dicates that optimum use of nuclear 
rocket propulsion at its present state of 
development would require no restart 
capability or, at the most, a single re- 
start capability, he said. Multiple restart 
capability would be a bonus in the 
Rover program, Klein said; but to ex- 
ploit this capability, it would be neces- 
sary to have adequate insulation, 
micrometeorite shielding and other 
adjuncts not yet developed. 

Except for some long lead time Nerva 
and Rift components, the whole Rover 
effort is now being paced by work on 
the reactor, Klein said. But substantial 
progress has been made in the program 
in areas such as the development of new 
materials and reactor control, he em- 
phasized, and there has been no change 
in the operational goals originally set 
for the program. Among other things, 
the Rover reactor is still expected to pro- 
duce a specific impulse “above 700 

Another point brought out was that 
the nuclear test ban treaty will in no 
way affect the development and opera- 
tion of Rover type nuclear vehicles. On 
the other hand, the treaty presently 
rules out flight testing of the Orion ap- 
proach to nuclear propulsion in which 
the vehicle would be propelled by a 
series of nuclear explosions. The Air 
Force, however, plans to continue de- 
velopment work on the concept. 
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Command, Control Procurement Shifted 


By Larry Booda 

Washington— Commanders of U.S. unified and specified military com- 
mands will be given greatly expanded authority over design and procurement 
of the command and control systems they will use, and will bypass service 
headquarters staffs here in order to deal directly with service material com- 
mands in acquiring these systems. 

The influence of individual sendees in generating command and control 
requirements will diminish. Aerospace companies who have been obtaining 
guidance on what was needed in communications, computer and display 
equipment from the headquarters organizations now will have to go to the 
individual unified and specified commands. 

A memorandum signed Oct. 26 by 

Deputy Defense Secretary Roswell L. him to order actions with minimum de- 
Gilpatric (AW Oct. 28, p. 19) ordered lay. The new directive permits each ui 


e and direction to the unified and his responsibilities for fast reaction. 


specified commanders on development, 
acquisition and operation of the com- 
mand and control systems. 

• Each commander will submit his 
operational requirements directly to the 
joint chiefs and secretary of defense, by- 
passing service chiefs. 

• Each commander will participate 


Command and control systems con- 
sist of facilities, equipment, communica- 
tions, procedures and personnel for 
planning, directing and controlling 
operations of forces assigned to unified 
and specified commanders. 

Commanders of unified commands 
responsibilities, and heads of 


the system design and specifications and specified commands have control of ct 
the plans for engineering, management, tain kinds of forces. Most of them 

procurement, facility construction and have been in existence since the mid 

installations for command and control 1950s. 

systems. Chiefs of staff of the Air Force and 

• In addition, they will review all these Army and the chief of naval operations 
items after they are completed and be- with their staffs located here, will lose 

fore contracts are negotiated. Command personnel to the joint chiefs, and uni- 

recommendations will be sent to secre- tied and specified commands when the 
taries of the military departments that changes take effect. In addition, they 
procure their systems before the secre- will lose nearly all responsibility for gen- 
take final action or forward their erating command and control require- 


own recommendations to the defen.' 
secretary. 

• Service secretaries will order the trans 
fer of planning and management per 
sonnel to the joint chiefs and to th< 
unified and specified commands as re 

• For procurement, the commands hav< 
been ordered to go directly to Air Foret 

is Command and Logistics Cor 


All service military chiefs have ob- 
jected in varying degrees to the ordered 
changes. They believe this is the first 
step toward eliminating them from set- 
ting requirements for weapon systems. 
Objections first were raised in 1962, 
after the world-wide military command 
and control system directive was issued. 
Adm. George W. Anderson, former 


mand, the Chief of Naval Material and chief of naval operations, made the 
the Army Materiel Command. strongest protests, maintaining that the 

• Commanders must submit their rec- changes would lead to the creation of 
om..iendations for implementing the a single chief of staff for the Defense 
changes in the systems to Gilpatric by Dept, by concentrating too much power 
Dec. 26. in the chairman of the Joint Chiefs of 

Objections to Change, Air Force oorl Army ore E =neml]y 

The Gilpatric memorandum orders oriented toward the staff type of organi- 
major organizational and procedural zation, so their exceptions are thought 
changes based on a directive issued in to have been made more for the record 
October, 1962, which described the than to express their complete disagree- 
concept of the world-wide military com- ment. 

mand and control system. Until now, command and control 

The world-wide system is designed networks have been mostly service 
to give the President all strategic and oriented. The Strategic Air Command 
tactical information possible in a rapid (SAC), for instance, is reputed to have 
and simplified manner, and then permit the most sophisticated communications 


network for control of its global opera- 
tions. Since SAC began as an Air Force 
command in 1946, its communications 
followed the patterns of that service 
even though it became a specified com- 
mand in 1959. With the deployment 
of Polaris missile submarines, however, 
the Navy’s communications network 
had to be integrated into the SAC sys- 
tem. On paper, the Navy still maintains 
operational control of its missile sub- 
marines, but for practical purposes the 
signal to unleash a missile attack would 
come from the President via SAC’s co- 
ordinated joint target attack control. 

Generally, the service military chiefs 
have operational control of some of 
their own combat forces only in the con- 
tinental U. S. or close to it. When 
these forces are deployed, they are 
placed under the operational control of 
the unified or specified commander. 
U&S Commanders 

The unified and specified com- 
manders operate under the over-all 
world-wide system. This is how needs 
under this system are described in the 
memorandum: “The specific composi- 
tion of a command and control system 
of a U&S command depends on the mis- 
sions of the command, its organization, 
the types of forces that, due to the na- 
ture of their combat employment, must 
remain directly and immediately respon- 
sive to command and control by the 
U&S commanders." 

Staffs of the joint chiefs and the 
unified and specified commanders will 
have to be augmented from the staffs of 
the sendee military chiefs. These mili- 
tary men and civilians have been em- 
ployed in the planning of communica- 
tions systems and in monitoring the pro- 
curement programs. 

Each commander will have to organ- 
ize a command and control project 
office, staffed with over-all planners, 
comptrollers, systems engineers, techni- 
cal directors and operations specialists. 
Some commands, especially SAC and 
the Commander-in-Chief, Europe, al- 
ready have such organizations in opera- 
tion and will only have to enlarge them. 
Others, such as Commander-in-Chief, 
Pacific and Commander-in-Chief, Strike 
Command, will have to build command 
and control project organizations from 
the beginning. 

These internal organizations will have 
to cover a wide spectrum of personal 
abilities because, according to the 
memorandum, the commanders will 
have to, "review system design; system 
performance and design specifications; 
the principal engineering, management, 
procurement, facility, construction and 
installation plans and schedules pro- 
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$10.8-Million Backlog Reported 
By Beech for Turboprop King Air 


posed by the military department sup- 
porting his command. . . 

The commanders also will have to 
provide guidance to subordinate com- 
manders to assure compatibility of their 
command and control subsystems or 
elements with their own svstem. In ad- 
dition, they will establish: procedures 
for operating command and control 
facilities, and receiving and displaying 
information; schedules and priorities for 
communication links, computers and 
display subsystems; information and 
documentation formats; content of com- 
puter programs and the basis of data 
used; and development of computer 
programs. 


Inverted Transit 

I. os Angeles- 

Transit navigation satel- 



and launched this fall from the Pacific 

Missile Range 

in orbit upside down. 



jointlv launched by the same booster into 

a low-altitude 

irth orbit. 

The inverter 

satellite employed the 


stabilization technique 

(sec p. 79). Tire vehicle has two stable 

orientations, bu 


ing in the nna 

ticipated orientation, its 



earth. 


A recurrence 

of this difficultv with fu- 

lure satellites 

f this tvpc presumably 




n the opposite direction 

were installed. 


The boost ve 

ride is believed to have 

been a Thor 

ttilestar launched from 

Vandenbcrg AI*'B Sept. Z8 (sec p. 23). 


Wichita, Kan.— Firm order backlog 
exceeding SI 0.8 million has developed 
for the new turboprop-powered Model 
90 King Air business plane in the first 
90 days since Beech Aircraft Corp.’s 
initial announcement of the program 
(AW Sept. 30, p. 34). 

Indications arc that additional orders 
currently being negotiated will raise this 
backlog substantially before the first 
production prototype starts its flight 
test program here late next month. 

Acceptance of the airplane has been 
so rapid that the company declines to 
discuss its backlog in terms of units, 
apparently because of the adverse ef- 
fect it feels such figures might have 
on potential sales because of the re- 
luctance of customers to accept produc- 
tion line positions reflecting deliveries 
too far in the future. Beech states that 
the standard King Air, completely fur- 
nished with an executive interior will 
sell for approximately S300.000 and 
that the airplane will sell for less than 
5400,000 completely equipped with 
electronics systems, including weather 

First King Air deliveries to custom- 
ers are now planned by next fall. Indi- 
cations are that although the company 
earlier envisaged a market of some 200 
King Airs in a four-year period begin- 
ning 1965, it has already revised its pro- 
duction planning to consider an output 
of approximately 100 additional units 
in this period. 


U. S. Army has shown considerable 
interest in tills turboprop-powered, 
pressurized-cabin development of the 
piston-engine Queen Air. An Army 
Queen Air, modified with installation 
of Pratt & Whitney PT-6A-6 turboprop 
powerplants, but minus the pressurized 
cabin feature, has been flying on testbed 
status since last May in an evaluation 
of the King Air concept for future 
Army light utility transport purchases. 
The testbed has accumulated approxi- 
mately 120 flight hours. 

Beech management emphasizes the 
firm nature of the King Air program, 
noting that its order backlog is based 
on customer deposits, which it states 
it would not permit its distributors to 
accept if it had not yet made the deci- 
sion to go into production. 

Rollout of the production prototype 
King Air here was marked with release 
of additional design details and prelimi- 
nary performance data. 

Although the King Air utilizes the 
basic Queen Air configuration, its struc- 
ture has been considerably strengthened 
to provide for a pressurized cabin which 
will maintain an 8,000-ft. cabin altitude 
at 16,500 ft., the airplane’s optimum 
operating altitude. A Roots-type blower 
driven by a hydraulic motor in the left 
engine nacelle provides cabin pressuri- 
zation. A heat exchanger removes the 
excess heat resulting from compression. 
The blower maintains a flow rate of 
about 1 2 lb. of air per minute from sea 
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level to 16,500 ft. Automatic pressure 
controls operate pneumatically. The rate 
of cabin pressure is adjustable. The 
pilot can override automatic controls for 
flexibility in climb or descent. 

Air conditioning Freon-type refrig- 
eration system, rated at 1.5 tons, will 
operate while the airplane is airborne 
or on the ground, with a 100,000-btu. 
heating system providing warmth. Sys- 
tems will provide controlled cabin tem- 
peratures while outside temperatures 
range from -40F to 105F. 

Electrical power is furnished by a 
nickel-cadmium battery and two starter- 
generators with generator output of 200 
amp., 30 v. Power system makes the 
airplane independent of external start- 
ing sources. Electrical system will pro- 
vide landing gear extension and retrac- 
tion, and flaps operation. 

Fuel system, with a total capacity of 
384 gal., includes 58-gal. main tanks 
in each engine nacelle, plus auxiliary 
tanks consisting of three cells in each 
outboard wing panel interconnected 
to a cell in each wing center section. 


USAF Planning Try 
At Altitude Record 

Los Angeles— USAF is planning an 
official assault on the world record for 
altitude achieved from a ground take- 
off-a mark now held by the Soviet 
Union— following two recent flights 
which unofficially broke the Russian 

The official attempt probably will be 
made early next month by Col! Charles 
E. (Chuck) Yeager, commander of the 
Aerospace Pilot Research School at Ed- 
wards AFB. He will fly a Lockheed 
NF-104, an F-104 Starfightcr fitted with 
a throttleable rocket motor and reaction 
control jets (AW Aug. 5, p. 116). 

The two flights within the last month 
which unofficiallv bettered the record 
of 113,890 ft. set in 1961 by a Russian 
pilot also were made in tire NF-104. 
with USAF Maj. Robert W. Smith at 
the controls. Smith reached 118,600 ft. 
on the first flight and 114,500 ft. on the 
second, according to USAF. 


Curtiss- Wright X-19 VTOL made its 
first hover flights last week at the com- 
pany's Caldwell, N. J., facility but was 
damaged when the left landing gear 
folded on the second landing. Damage 
was confined to the fuselage and engine 
nacelle skin. 

Karnan Aircraft is planning to fly its 
K-20 jet augmented experimental heli- 
copter for the first time this week. The 
aircraft, a modified UH-2 Sea Sprite 
with a General Electric YJ85 turbojet 
engine mounted on the right side of 
the fuselage, will explore helicopter 
high-speed regimes under a U. S. Army 
Transportation Research Command 
(Trecom) contract. Bell Helicopter Co. 
has been flying a UH-1 B testbed for the 
Army with two auxiliary Continental 
J69-T-9 turbojets since Nov. 14. 

Donald W. Douglas, Sr., founder of 
the Douglas Aircraft Co. and its present 
board chairman and chief executive of- 
ficer, will receive the annual Wright 
Brothers Memorial Trophy Dec. 17 in 
Washington. The award is adminis- 
tered by National Aeronautic Assn. 

Soviet Union said the 22nd in the 
Cosmos series of scientific satellites was 
launched Nov. 16, with these orbital 
elements: apogee, 245 mi., perigee, 128 
mi., inclination, 64 deg. 56 min. and 
initial period, 90.3 min. 

Debris found in the Gulf of Mexico, 
40 mi. northwest of Key West, was 
positively identified by the Air Force 
Nov. 21 as the remains of a USAF 
Lockheed U-2 reconnaissance aircraft 
that disappeared the day before, ap- 
parently while on an intelligence-gather- 
ing mission over Cuba. No trace of the 
pilot, Capt. Joe G. Hyde, Jr., had been 
found late last week. There were no 
immediate indications that the U-2 had 
been fired on. 

Martin Co. has received a 513-mil- 
lion Air Force contract to install elec- 
tronic sensors in the reconnaissance ver- 
sion of the Boeing C-135. Installation 
of the sensors will give the aircraft the 
designation RC-135B. The RC-135A, 
with less advanced avionics, has been in 

First two McDonnell-USAF F-4C 
tactical fighters were delivered to the 
Tactical Air Command last week at 
MacDill AFB, Fla. More than 1,000 
of the twin-seat, 1,600-mph. aircraft, a 
modified version of the Navy’s F-4B, 
will be delivered to Air Force during 
the next five years under a contract 
valued at about 52 billion. 
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AIR TRANSPORT 


Payments Deficit Stirs International Rift 


SAS, Alitalia Attack TWA’s ‘fly U. S.’ drive to ease 
money drain; action by governments seen unlikely. 

By L. L. Doty 

Washington— Growing controversy between foreign flag carriers and U. S. 
airlines over the effects of international air transportation on the U. S. bal- 
ancc-of-payments deficit will be allowed to run its course without any gov- 
ernment intercession. 

The dispute, which has been kept under the surface for the past two 
years (AW Oct. 7, p. 47), broke into the open last week when Trans World 
Airlines President Charles C. Tillinghast, Jr. urged American travelers to use 
U.S. airlines in international travel to help stop the "dollar drain.” The 
plea, outlined in a printed pamphlet, promptly evoked charges of "chauvin- 
ism," "restrictionism,” and “protectionism” from the heads of Scandinavian 
Airline System, Inc. (SAS) and Alitalia in separate speeches on the U. S. West 
Coast. 


Both SAS President Tore H. Nilert 
and Fabrizio Serena, general manager 
of Alitalia, devoted major portions of 
their addresses to attacking the Tilling- 
hast campaign. 

The TWA pamphlet bluntly de- 
clared U.S. carriers are superior to for- 
eign flag airlines, noting that the 
"golden rules for choosing U. S. air- 
lines” are based on experienced U.S.- 
trained crews, superior U. S. jet aircraft 
and precision maintenance. It added 
that “now we must add the newest 
golden rule: defense of the U. S. dollar.” 
Clear-Cut Issues 

Government intervention in the 
North Atlantic fare fracas (AW Nov. 
4, p. 45) was possible because the issues 
involved are clear-cut. However, the 
balance-of-payments problem is hazy, 
for these reasons: the issues are fraught 
with political implications; strong-arm 
adjustments of the payments deficit can 
have far-reaching effects on interna- 
tional trade; and the State Dept, is find- 
ing it virtually impossible to assess the 
full impact of air transportation on the 
unfavorable U. S. payments position. 

The basic issue, on which TWA rests 
its case, is simple. There is a U. S. bal- 
ance-of-payments deficit in international 
air travel. If this were wiped out, the 
deficit on U. S. balance of payments in 
the total transportation account would 
be sharply reduced, if not eliminated. 

But there are other factors which, 
when viewed in their long-range aspects, 
cause the State Dept, to hesitate in 
enunciating a policy and are used by the 
foreign airlines in their arguments. 

To begin with, the amount paid for- 
eign flag carriers for transportation by 


U.S. citizens in 1962 was $362 million 
—a relatively small amount when com- 
pared to the S2.06 billion paid by U. S. 
citizens in 1962 to foreign surface and 
air carriers in every category of travel 
and shipping. 

The $2.06 billion amounts to only 
8% of U. S. expenditures abroad for 
goods and services. 

In the same year, U. S. airlines earned 
$128 million from passenger air fares 
collected in foreign countries. This gives 
the U.S. a $234-million unfavorable 
balance of trade for air transportation 
in 1962, according to Commerce Dept, 
statistics. 

In developing the transportation ac- 
count, Commerce Dept, includes port 
expenditures, which cover such costs as 
fuel, loading fees, maintenance, adver- 
tising and salaries. In 1962, the U.S. 
received $190 million from foreign car- 
riers for port expenditures, while the 
U.S. paid out $167 million abroad for 


FA A, CAB Funding 

Washington-Scnatc last week pre- 
served the S60-million appropriation re- 
quested by the Administration for re- 
search and development on the super- 
sonic transport and increased federal 
subsidies for helicopter service in New 
York and Los Angeles to a total of S5 
million. 

An amendment by Sen. William Prox- 
mire (D.-Wis.) to eliminate the $60 mil- 

Fiscal 1964 budget was defeated. 72 -1. 
The Senate voted $10.4 million for the 
Civil Aeronautics Board and a total of 
$770.5 million for FAA. 


these services, to reduce the payments 
deficit further. 

Commerce Dept, holds that the port 
expenditures item is a balancing factor 
in the payments problem. The depart- 

“A large imbalance in the transporta- 
tion account is unlikely because of the 
countervailing effect of port expendi- 
tures resulting when either U.S. or for- 
eign operators enlarge their carriage of 
U. S. commerce relative to the other . . . 
As U. S. payments to foreign carriers 
for the transport of U. S. imports and 
passengers increase, the port costs of 
these carriers in the U. S. must also rise 
since these charges are directly related 
to the increased activity of the carriers 
in the U. S.” 

Sales Favor U. S. 

Air freight also is becoming a signifi- 
cant element in the balance of pay- 
ments. U. S. airlines earned $56 million 
in 1962, against $24 million in 1952, 
on the transportation of U. S. exports. 
Air freight payments to foreign airlines 
for shipment of U. S. imports amounted 
to $26 million in 1962, resulting in a 
$ 32-million credit in air cargo. 

Biggest item in favor of the U. S. 
comes from the purchase of flight equip- 
ment. According to Serena. Italy would 
need to export to the U. S. 5,000 Fiat 
sedans to balance the price of just one 
of Alitalia’s Douglas DC-8 jet trans- 
ports. Nilert said SAS had spent more 
money in the U. S. than its total sales 
intake since service began on the North 
Atlantic in 1946. 

U. S. carriers argue that foreign pur- 
chase of U. S. equipment is not related 
to the air transport balance-of-payments 
problem. However, it is known that one 
of the reasons behind the U. S. decision 
to proceed quickly with development of 
a supersonic transport was to protect the 
nation against a large deficit in the pay- 
ments balance that might be created bv 
the purchase of the British-French Con- 
corde by U. S. airlines. 

It is interesting to note that TWA 
placed an order for four Concordes 
(AW Nov. 18, p. 39) at about the same 
time the "dollar drain” pamphlet was 
released. 

President Kennedy is eager to chop 
payments deficits wherever possible, and 
will cut even the smallest dollar flow 
abroad in any case where repercussions 
from international interests can be 
avoided. As a result, the Administration 
is not likely to take a stand on the air- 
line controversy, even though inter- 
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Slattery, Smallpeice Resign BOAC Posts 

London-Sir Matthew Slattery, chairman of British Overseas Airways Corp., 
and Sir Basil Smallpeice, managing director, resigned last week on the eve of 
publication of a government White Paper on BOAC’s finances and future. 

At the same time, Anthony H. Milward, now chief executive British European 
Airways, was named to succeed Lord Douglas of Kirtlcside. BEA chainnan, upon 
his retirement next March. Both BOAC posts will be taken bv Sir Giles Guthrie, 
a director of the merchant banking firm of Brown and Shiplev, and a BEA director. 
Milward will take a seat on the BOAC board. 

Refusal of the government to write off BOAC's $224-million accumulated deficit 

Also a source of friction has been a secret report— from John Corbett, a private 
accountant, to Minister of Aviation Julian Amery— that partly became the basis of 
the White Paper. Neither BOAC nor BEA were told what the Corbett report 
contained, and both have complained that they have been forced into day-by-day 
planning as a result. 

Slattery's term of office was to end next July. When Ainery told him that his 
successor had been selected, Slattery said he asked that the change be made at once. 
Amery told the House of Commons that Guthrie planned to assume some functions 
of the managing director and that Smallpeice had agreed to step aside to facilitate 
the move. 

Main points of the BOAC White Paper: 

• BOAC must operate as a commercial undertaking. 

• Government proposes to strengthen the corporation's management. 

• Government has decided against any merger with BEA. 

• New- chainnan must prepare, within 12 months, a plan for making BOAC 
financially sound. 

TWA’s Hall Selected to Succeed 
MacIntyre as Eastern’s President 


national relations may become strained, 
as they did in the fare battle. 

Earlier this year, Congress launched 
a “Sec U. S. Now” program, aimed at 
diverting U. S. travelers from Europe 
to their own country. This plan was 
devised to help correct the balance-of- 
payments problem, but was quickly 
buried when the total effect of the plan 
on international trade was fully meas- 
ured. 

The “Visit U. S. A.” plan is designed 
to draw European travelers to the U. S., 
but has been widely misinterpreted as 
part of the "See the U. S. Now" cam- 
paign. Last week, Stuart G. Tipton, 
president of the Air Transport Assn- 
attempted to dispel this misunderstand- 
ing by stressing the need of generating 
overseas traffic, and by pointing out 
that only 30% of U. S. travelers flying 
international carriers are on pleasure 
trips. 

The chief problem created by the 
TWA campaign, according to a num- 
ber of airline officials here, is that in 
view of the “Visit the U. S. A.” pro- 
gram, travelers could be diverted, not 
necessarily from foreign flag carriers to 
U. S. international airlines, but from 
both these groups to domestic airlines. 

In addition, the campaign is con- 
sidered by some here as short-sighted, in 
that indications are strong that a travel 
potential is developing rapidly in the 
European Common Market countries, a 
source that will be difficult for U. S. 
airlines to tap if the theme of national- 
ism is pursued continually in promo- 

Military expenditures abroad account 
for a major portion of the U. S. ex- 
penditures abroad, but U. S. business 
interests also have an important effect 
on the current deficit. For example, 
direct foreign investment by U. S. com- 
panies abroad now total about $36 bil- 
lion, and common business sense re- 
quires that the products and services, 
including air travel, offered by the 

held be used to the greatest degree pos- 
sible by the investors. 

According to the Commerce Dept., 
increased competition by foreign air 
carriers must be considered along with 
the expansion of international travel bv 
U. S. residents as a factor in the growth 
of fare payments abroad. 

But under the principle of reciprocity 
in international air transportation, there 
is no way that this competition can be 
arrested. In fact, the White House 
policy on international air transporta- 
tion (AW Apr. 29, p. 34) discourages 
any attempts to restrict foreign com- 
petition. 

In addition, the working group that 
developed the policy felt that the bal- 
ance-ot-payments problem should not be 
allowed to influence any U. S. policy on 


New York— Malcolm A. MacIntyre 
will leave his post as president and chief 
executive officer of Eastern Air Lines on 
Dec. 15, and will be replaced bv Flovd 
D. Hall of Trans World Airlines. 

MacIntyre listed “personal reasons” as 
the basis for his resignation, which was 
accepted by Capt. E. V. Rickenbacker, 
chairman of the board. Hall, who is 
senior vice president and system general 
manager of TWA, will also fill Mac- 
Intyre's vacancy on the Eastern board. 

Eastern appointed George S. Gordon 
as vice president-marketing. 

TWA said Hall would be replaced by 
Raymond M. Dunn, vice president of 
technical services who directs the air- 
line's maintenance program at its 
Kansas City overhaul base. Dunn will 
also become a TWA director and a 
member of the airline’s executive com- 

Alfred E. Jordan, staff vice president 
of maintenance and overhaul, will re- 
place Dunn. Jordan's present position 
will be filled by William J. Neff, senior 
director of technical services. 

In addition to Gordon's appoint- 
ment at Eastern, more changes arc 
expected when Hall takes office. The 
two men’s approaches to airline opera- 
tion are basically different, and the staff 
organized by MacIntyre may not be 
adaptable to Hall's policies. 

MacIntyre's background, when he be- 
came Eastern’s president on Oct. 1, 


1959, was in the legal profession. He 
said at that time that “all I know about 
the airline business is that you buckle 
your seat belt and extinguish your ciga- 
rette when the light goes on." Hall, a 
24-year employe of TWA, began his 
career as a pilot and rose to executive 
status through the operations ranks. 

Operations— the day-by-day function 
of the airline— is one area in which many 
within Eastern feel the carrier has re- 
ceived lesser attention during MacIn- 
tyre's administration. It is generally 
conceded that Hall's experience in this 
area influenced the decision to offer 
him the presidency. 

Eastern, admittedly, has encountered 
problems in recent years that would be 
difficult for anyone to resolve. Four 
strikes have contributed to the consist- 
ent losses, which totaled $12,500,000 
in the first nine months of 1963 alone. 
Since MacIntyre took office, competi- 
tion from National Airlines and North- 
east Airlines has increased on Eastern’s 
prime New York-Miami route. In an 
unsuccessful bid to influence the Civil 
Aeronautics Board to approve a merger 
with American Airlines, Eastern earned 
a reputation of being hard-pressed and 
cash-poor. That identity, hardly a fav- 
orable one to place before the traveling 
public, has not yet been fully reversed 
by the airline. 

The shuttle service linking Boston, 
New York and Washington, has been 
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upheld as one of MacIntyre’s major 
achievements. But even that innovation, 
despite wide public acceptance, has 
been the subject of re-evaluation at 
Eastern. Some within the airline, mem- 
bers of the board included, wonder if 
the shuttle is producing enough reve- 
nue to justify the great effort involved 
in running it. Some feel that Eastern's 
long-range service has suffered due to 
too much emphasis on the shuttle and 
its allied walk-on sendee such as that 
between New Orleans and Houston. 

Principal drawback to the shuttle has 
been the guarantee of a seat. This has 
required extensive ferrying of aircraft 
during peak load periods and the main- 
taining of on-duty crews to fly extra 
sections. The walk-on service also has 


been unprofitable, and moves are al- 
ready under way at Eastern to eliminate 
it. The opinion is frequently expressed 
within Eastern now that the shuttle 
service fare should have been higher 
at the beginning, possibly $20-25. 

Although Eastern has had problems, 
the difficulties aren't viewed as being 
particularly different from those en- 
countered by all airlines in recent years. 
But Eastern is still losing money while 
most other domestic carriers are report- 
ing profits. Feeling is voiced within 
Eastern that this is partially due to ex- 
cessive cost-cutting at the expense of 
competitive service. 

Hall is credited at TWA with attain- 
ing a good return on money spent to 
run the airline. When he took office, 


advertising budgets were expanded and 
passenger service was dressed up to in- 
clude better meals and even inflight 
movies. TWA has expanded its manage- 
ment force, particularly in finance and 
market research. And TWA is making 
a profit today, which it wasn’t doing 
when Hall took office. 

MacIntyre, who is 55 years old, was 
earning $SQ,000 a year at Eastern. He 
said his future plans are open, and 
denied reports that he would return to 
his former law firm, Debevoise, Plimp- 
ton and McLean in New York. 

Although Hall's salary at Eastern was 
not disclosed, reports indicate he will 
receive more than MacIntyre, possibly 
in the area of $100,000 a year on a 
five-year contract. 


U.S. Flag Carriers Receive SST Priority 


By Robert H. Cook 

Washington— U. S. Atlantic flag carriers were given top priority in the 
supersonic transport delivery schedule outlined by the Federal Aviation 
Agency in a policy statement last week covering the first 70 supersonic trans- 
ports to be produced in this country. 

The delivery policy, forecast by Aviation Week & Space Technology 
(Nov. 4, p. 43), gives second priority to foreign Atlantic carriers, third priority 
to U.S. Pacific market carriers, and fourth priority to foreign Pacific route 
airlines. U.S. domestic carriers, with the exception of American Airlines, are 
allotted last priority. 


The delivery policy follows a battle 
between Trans World Airlines and Pan 
American World Airways over which 
company will receive the first supersonic 
transport produced in this country (AW 
Oct. 21, p. 38). The policy is based on 
the assumption that airlines will make 
$100,000 down payments by next May 
to secure delivery options. 

Delivery tenns arc a part of proposal 
requests to manufacturers by FAA. 
Manufacturers will assume responsibil- 
ity for assigning delivery prionties be- 
yond the first 70 aircraft produced. 

Airlines that already have ordered 
the U. S. transport have expressed gen- 
eral agreement over the FAA priority 
schedule. While manufacturers have 
not stated a position, FAA is confident 
the policy will be accepted, according 
to Gordon M. Bain, deputy adminis- 
trator for supersonic transport devclop- 

In its schedule, which reserves 29 
supersonic transports for U. S. interna- 
tional airlines, 26 for foreign carriers 
and 1 5 for U. S. domestic airlines, FAA 
noted it hopes to make aircraft available 
to at least 14 airlines in a production 
run expected to require more than three 
years for the 70 aircraft. Production 
rates should reach 14 aircraft per year 
by mid-1970, increasing to 22 the next 
year and 27 in 1972, Bain said. 

Five U.S. and foreign airlines have 
paid FAA advance royalties totaling 


$3.9 million for 39 aircraft. Trans 
World Airlines will receive the first air- 
craft, since it made the first request for 
a delivery priority on Oct. 14, FAA said. 
TWA’s initial order was for six U.S. 
supersonic transports, which it later in- 
creased to 10. TWA also has placed an 
order for four Anglo-French Concordes. 
PAA ordered six Concordes last June 
and, hours after the initial TWA order, 
made a $1. 5-million down payment for 
15 U.S. supersonic transports. This 
company will receive the second aircraft. 

American will be the first domes- 
tic carrier to operate the U.S.-built 
supersonic transport, with delivery of 
the eighth aircraft from the production 
line. The airline has ordered six super- 
sonic transports, and because it placed 
a down payment with FAA a week af- 



ter TWA and Pan American, the agency 
feels it is justified in making an excep- 
tion to the delivery schedule which 
otherwise withholds delivery for domes- 
tic use until production aircraft 38— 
about two years after the first aircraft 
are in scheduled service. 

Alitalia, as the first foreign carrier to 
order the U. S. aircraft will get the fifth 
aircraft produced. 

Japan Air Lines, the first foreign car- 
rier to order for Pacific service, will re- 
ceive the 19th aircraft. 

FAA has spelled out these tentative 
delivery positions— reserving others— for 
the carriers which have placed orders: 

• Trans World Airlines- 1 -3-6-1 1-1 5-26- 
33-47-52-55. 

• Pan Amcrican-2-4-7-1 2-1 6-27-32-43- 
50-54-58-61-64-67-70. 

• Alitalia— 5-9-21. 

• American— S-l 3-20-31-40-48. 

• Japan Air Lines-19-23-30-46-57. 

Early orders by TWA and Pan Amer- 
ican for the U. S. transport plus their 
orders for the Concorde effectively pro- 
tect their competitive position in the 
lucrative Atlantic market, but the FAA 
program serves to spotlight a gaping 
hole in both the Pacific and domestic 

While FAA has reserved position 21 
for a "Pacific U. S. flag," Pan American 
will be in a strong position to take an 
early competitive lead in the area with 
its earlier deliveries. Japan Air Lines 
will not receive its first supersonic trans- 
port until a year after Pan American 
takes delivery on its first U.S. aircraft. 
By then, Pan American will have a fleet 
of five supersonic transports in opera- 

Northwest Airlines is the only remain- 
ing U.S. flag in the Pacific, and even 
if the company orders supersonic trans- 
ports in the near future it could face 
the combined competition of Pan 
American and Japan Air Lines. 

United Air Lines is also in a quandary 
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because of the delivery schedule since it 
has not yet ordered. If it did it would 
be relegated to position 38 or further 
back on the production line as a domes- 
tic carrier. Pan American, a heavy com- 
petitor of United in the West Coast- 
Hawaii market, could use the aircraft on 
this route. United, as a domestic carrier, 
could not get earlier than the number 
22 delivery position under qualification 
as a U. S. flag in the Pacific, according 
to FAA. 

Spokesmen for United contend that 
to order supersonic transports before 
FAA selects airframe and engine manu- 
facturers is premature. They hold that 
FAA will not insist on an unyielding 
attitude in its priority schedule and pre- 
dict there will be sufficient time to bar- 
gain for delivery positions later. 

In explaining the delivery policy, 
Bain frequently noted that the schedule 
should remain "flexible,” pointing out 
that factors such as making early down 
payments could change the schedule as 
it did with American. Detailed agree- 
ments covering the schedule will be 
worked out between FAA and the air- 
lines in the future, and the delivery po- 
sitions reserved for anticipated addi- 
tional orders are tentative and subject 
to change, he said. 

In cases where down payments arc 
not made, vacated priorities will be al- 
lotted to airlines that have made de- 

P Prior to Nov. 1, 1965. airlines can 
withdraw from the program and have 
deposits refunded if the supersonic de- 
sign fails to meet their requirements. 
On this date a second $100,000 deposit 
per aircraft will be required. Delivery' 
priorities for these airlines will be can- 
celled and money' refunded if they fail 
to make the additional payment. Be- 
yond this date refunds will not be made 
unless the government terminates the 
supersonic transport program, FAA said. 

By May 1, 1966, aircraft manufac- 
turers and airlines on the priority list 
arc expected to conclude contracts. 
Failure to complete contracts bv this 
date will permit the manufacturer to 
cancel the airline's previously reserved 
delivery positions. 

Allied Pilots, American 
Sign BAC 111 Pact 

New York— Allied Pilots Assn, signed 
an agreement with American Airlines 
last week to fly the carrier’s 1 5 BAC 1 1 1 
transports with two-pilot crews. 

The American pact, effective when 
BAC 1 1 1 deliveries to American begin 
in 1965, calls for a captain on the Brit- 
ish jet to receive $2,095 per month. 
Copilots will receive 67% of this scale. 
Captains on American's present Boeing 
707s average $2,463 a month, with pay 
scales based on aircraft weight. 
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Allison Turboprops to Be Installed 
On Four Frontier Airlines Convairs 


New York— Installation of Allison 
501-D13 turboprop engines is scheduled 
on four of Frontier Airline’s Convair 
340 transports. 

The $3,200,000 conversion will in- 
crease the 340’s speed by 100 mph. and 
raise the allowable gross weight from 
47,000 to 53,200 lb. Passenger capacity 
will be increased from 44 to 52 seats, 
keeping seat mile costs at about the 
same level as that of the existing piston- 
powered Convair. 

Shaft horsepower of the Allison en- 
gine is 3,750, compared with 2,400 hp. 
for the Pratt & Whitney CBI6 piston 
engines now on the aircraft. The in- 
creased power will triple the 340’s rate 
of climb. This is an important factor 
for Frontier, which operates over moun- 
tain terrain where the minimum cruise 
altitude is often 16,000 ft. above sea 
level. The increased speed is also im- 
portant, since Frontier’s route stage 
lengths are the longest of any local serv- 
ice operator. 

Frontier has taken an option with 
Allison for converting 1 4 more 340s to 
turboprop power. This would involve 
the purchase of four more aircraft. The 
airline presently operates 14 Convairs 
and 1 8 DC-3s. 

The initial order placed by the air- 
line is for eight engines on tfie aircraft 
and three spares. 

The conversion is being financed 
through a loan from the Bank of New 
York. Pacific Airmotive, Burbank, 
Calif., will install the engines beginning 
Jan. 6. Approximately 90 days per air- 
craft is required for the work, and the 
first turboprop 340 should enter sched- 
uled sendee next June. Allison Div. of 
the General Motors Corp. will provide 

Frontier is asking the Federal Avia- 
tion Agency for a 2,000-hr. time-be- 
tween-overh'aul (TBO) on the 501-D13. 
The engine has been flown on Convair 
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conversions for four years, accumulating 
85,882 hr. through last September. Of 
the 2 5 converted aircraft now flying, the 
FAA has five. General Motors Air 
Transport Sendee has nine, and the 
rest are in executive sendee with various 
companies. 

The airline earlier considered the 
Napier engine for a conversion such as 
that used by Allegheny Airlines. How- 
ever, problems arose that prevented the 
TBO on the Napier engine from ex- 
ceeding 600 hr., and Allegheny has dis- 
continued its use. Frontier then turned 
to Allison, but delayed its decision to 
buy the engine until improvements 
were made in the gear box and turbine 
assemblies. 

Canadian DC-9 Delay 
Raises Political Issue 

Ottawa— Delay by the Canadian 
government in acting on a recommenda- 
tion by Trans Canada Airlines board of 
directors to order the Douglas DC-9 
short-haul jet transport has permitted 
the plan to blossom into a political 

House of Commons members from 
the Montreal area have attacked the 
DC-9 order on the ground that the 
Province of Quebec, including Mont- 
real, has the highest unemployment 
rate in Canada and that two competing 
manufacturers have offered to share 
production with Canadair, Ltd., whose 
plant is in Montreal. 

Douglas has given a $65-million sub- 
contract to de Havilland of Canada for 
wings and tail subassemblies of 125 
DC-9s, calling for de Havilland to share 
development costs. 

Sud Aviation has offered to license 
production of the Caravelle or Super 
Caravelle with Canadair if TCA would 
buy a version of this airplane. British 
Aircraft Corp. is proposing to subcon- 
tract $400,000 worth of BAC 1 1 1 com- 
ponents with Canadair for the first 120 
airplanes, and to provide the same terms 
for all built over 120. 

A major factor in the DC-9 decision 
was the fact that it could eventually 
give TCA, with its present DC-8s, a 
two-airplane, one-manufacturer fleet 
once the Viscount and Vanguards are 
phased out of service. 

Tile DC-9 question was on the Ca- 
nadian cabinet’s agenda early last week, 
but no immediate action resulted. No 
overturning of the TCA board's deci- 
sion, made Oct. 22, is likely, but a 
search for a formula to satisfy Quebec 
may be causing the delay. 
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Financial Woes, Internal Strife Face KLM 


By Cecil Brownlow 

Geneva— KLM Royal Dutch Airlines is striving to overcome a manage- 
ment crisis plus a resultant split within its work force that already is threaten- 
ing the carrier with additional financial problems and possible direct gov- 
ernment intervention. 

Most immediate source of friction is the airline’s disputed decision that 
between 200 and 250 of its present force of 770 pilots must be laid off within 
the near future for financial and operational reasons. 


This, combined with the appoint- 
ment of an outside personnel director 
who will rule on the dismissals and the 
amount of compensation received, has 
led the KLM pilots union to announce 
that it has “no confidence” in the air- 
line’s new four-man management struc- 
ture which came into being last Janu- 
ary following the resignation of 
President E. H. van der Beugel (AW 
Jan. 21, p. 41). 

The “no confidence” motion, which 
implied no threat of a strike attempt, 
also stemmed in part from the general 
knowledge that at least one of the 
four directors, E. H. Larive, was fight- 
ing against some of the proposals for 
a general reorganization of the carrier’s 
operational structure recommended by 
McKinsey and Co., Inc., a New York 
management consulting firm, after a 
prolonged study last year of the car- 
rier's over-all operations. 

Larive also has hinted that he would 
trim the number of proposed pilot dis- 
missals, a figure contained in the Mc- 
Kinsey report and one which has the 
backing of the other three managers. 

A KLM spokesman said last week, 
however, that there now is “unity in 
the top management,” although he 
conceded that "this doesn't mean that 
we still don’t have our differences, but 
when a majority decision is made, it 
can be carried out.” 

The earlier plan to release between 
200 and 250 pilots still remains in 

Whatever unity has been attained by 
the management— and, admittedly, it is 
a tenuous one-has been spurred largely 
by mediation efforts plus indications 
that the government is prepared to step 
actively into the fray if the dispute con- 
tinues unabated. 

The chief mediator is A. H. C. Gie- 
ben, secretary general of the Ministry 
of Transport and the government's of- 
ficial representative on the KLM board 
of directors. Gieben is acting under the 
instructions of Dutch Minister of 
Transport Johannes van Aartsen, who 
has told parliament that he would be 
forced to take additional steps unless 
harmony is quickly restored both with- 
in management and in its subsequent 
relations with the pilot organization. 


One possible emergency measure, a 
government spokesman told Aviation 
Week & Space Technology last week, 
might be to call a stockholders' meet- 
ing to consider the McKinsey proposals 
and management opinion towards them. 

As 6S% shareholder in the airline, 
there is little doubt that the govern- 
ment would have its way at any such 
session. The government generally 
favors the approach taken by Larive’s 
opponents in the internal struggle. 

A new personnel director was named 
despite Larive’s opposition and, accord- 
ing to one official, the KLM pilots fear 
that he will be “too severe" in ruling 
upon the amount of compensation each 
discharged employe is to receive. 

KLM officials dispute that this is true 
and point out that a relatively generous 
compensation plan has been worked 
out for those pilots who indicate before 
Dec. 15 that they are willing to retire 
voluntarily. An individual pilot under 
this plan can receive up to $30,000. 

“We know it will be difficult for 
them,” one KLM spokesman said. 


BEA Records Profit 

London— British European Airways 
achieved a $22-million profit in first 
seven months from last April to October, 
Lord Douglas of Kirtleside said here last 
week. The figure was reached after pay- 
ing interest on all capital. 

The state-owned airline lost money in 
the last fiscal year, but has budgeted for 
a profit of $4.2 million at the end of this 
fiscal year (AW Sept. 2, p. 30). A profit 
was made in each of seven summer 
months for first time in three years. 

During the seven-month period. BEA 

passengers. In addition, the airline carried 
32,000 tons of freight and 7,000 tons of 
mail. 

The airline last week placed an order 
worth $7 million with Univac Compu- 
ter Div. of Remington Rand for an auto- 
matic electronic seat reservation system. 
The system consists of two Univac 490 
central processors, or computers incorpo- 
rating magnetic memory stores. Delivery 
will be in mid-1964. 


“They have been trained as pilots, and 
there aren’t many commercial pilots' 
jobs open to them in Europe, so most 
of them will have to learn a new pro- 
fession. We want to be fair with 
them.” Compensation for those who 
are dismissed after Dec. 15 is still un- 
der review. 

Aside from the differences within 
the management, another difficulty 
that must be overcome is the split 
within the work force itself. The 
ground crew, flight engineer, steward 
and stewardess trade unions reportedly 
have lined up almost solidly against 
the pilots. 

“What we have to avoid is a real 
split that could hurt us,” one KLM 
spokesman said. “It's become a psy- 
chological thing. Distrust builds up, 
and it's hard to stop.” 

The psychological factor also is play- 
ing a major role in the additional finan- 
cial strains being levied upon the air- 
line by creating an uncertainty as to its 
future on the part of potential pas- 
sengers who, KLM fears, may now be 
looking elsewhere for reservations. In 
the slack winter season, greatest losses 
could come from any decline in trans- 
atlantic charter business. 

Ironically, the airline, which has suf- 
fered severe financial losses over the 
past (wo years, reported last week that 
the tide may be turning, at least tem- 
porarily. For the third quarter of the 
year, the KLM recorded a profit of ap- 
proximately S4.4 million, and a KLM 
spokesman said October also was “very 
pleasant.” 

The airline’s financial burdens over 
the past few years, which have necessi- 
tated large doses of government aid, 
stem from a variety of reasons, includ- 
ing the need to re-equip to an all-tur- 
bine fleet; the generally disastrous vear 
of 1961; a dwindling of traffic, particu- 
larly on the Pacific routes as the Neth- 
erlands' colonial empire was whittled 
away; failure to gain a number of poten- 
tially profitable routes and a prolonged 
disinclination to eliminate others that 
had become guaranteed money losers. 

Two prime reasons for trimming the 
pilot force are planned retraction of 
some of the carrier’s sendee and the 
accomplished transition to an all-tur- 
bine fleet using Douglas DC-S jet trans- 
ports to most overseas points and Vick- 
ers Viscount and Lockheed Electra 
turboprop equipment within Europe. 

KLM also hopes to place an order be- 
fore the end of the year for a twin-en- 
gine, medium-range jet transport-prob- 
ably the Douglas DC-9 or the British 
Aircraft Corp.’s BAC 111. When these 
arrive, another review of pilot needs 
probably will be made. 
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SHORTLINES 


AIRLINE OBSERVER 

► U. S. domestic trunkline passenger business continued to rise sharply in 
October when revenue passenger miles increased 19% over the volume han- 
dled in the same month last year. Chances are now strong that a 12% 
increase in revenue passenger miles will be reported for the year. Available 
seat miles in October were held to a 10% increase, to raise the industry load 
factor to 53.3%, a 4% increase over the load factor in October, 1962. At 
the present traffic growth rate, revenue passenger miles will pass the 40-bil- 
lion mark in 1963 for the first time. 

► Local service carriers also showed similar gains in October, with a 19.6% 
increase in revenue passenger miles over the same period last year. Available 
seat miles rose only 8% to bolster the load factor of the 13 carriers to 46.1%, 
a 4.4% increase over October, 1962. 


► American Society of Travel Agents 
has proposed that governments pur- 
chase and stockpile supersonic trans- 
ports and allow their flag carriers to 
purchase the aircraft as needed as a 
means of preventing the same over- 
capacity problem created by the intro- 
duction of subsonic jets. 

► Boeing 727 jet transport has returned 
from a world demonstration tour that 
took it to 36 cities in 26 countries, log- 
ging more than 76,000 mi. and 1 57 hr. 
flying time. 


► Plans to use the standard Vickers VC.10 jet transport between London 
and Montreal early next year have been dropped by British Overseas Airways 
Corp. (AW Apr. 1, p. 40). Instead, VC. 10 sendee to North America will 
start in 1965 when the Super VC.10 enters sendee. A company official said 
the standard VC.10 has been diverted to Persian Gulf sendee, which is 
scheduled to begin next year. VC.10 was earmarked for Canada, he said, 
only because at the time of the decision. BOAC had no Boeing 707s avail- 
able for this operation and the VC.10 would have provided extra capacity 
needed. Another factor is that the standard version was basically designed 
for hot country operations. In addition to the Persian Gulf, America and 
the Far East will be served by the VC.10. 

► Chances are strong that Pakistan may ask Britain again for landing rights 
at Hong Kong to permit operations from Karachi to Tokyo (AW Nov. 18, 
p. 45). Existing agreement between Japan and Pakistan provides for land- 
ing rights at Tokyo on flights operating through Hong Kong. But when 
Pakistan was denied rights at Hong Kong by Britain, it signed an agreement 
with Red China for landing rights at Canton and Peking. Japan refused to 
amend its agreement with Pakistan to provide for the routing through China. 
Britain reportedly barred Pakistan entry into Hong Kong for purely economic 


► Swissair has signed an agreement with Ghana Airways Corp. whereby 
Swissair will operate two flights weekly between Accra and London with 
Convair 990 transports carrying Ghana insignia and colors. Planes will retain 
Swiss registration and will be manned by Swiss flight crews and cabin attend- 
ants. Ghana pilots, pursers and hostesses will be aboard as observer trainees. 

► Eastern Air Lines has carried over four million passengers on its Washing- 
ton-New York-Boston Air Shuttle operation since the service was inaugurated 
in June, 1960. In the first nine months of 1963, two million people were 
flown, and it is estimated that about three million passengers are using the 
service annually. Single-day all-time high was on Nov. 8 when 14,308 pas- 
sengers boarded the Air Shuttle. 

► Pan American World Airways has been granted permission by the Fed- 
eral Aviation Agency to operate Boeing 707-320 transports in scheduled 
thrift-class service with 187 passengers. Airline originally requested 189 
seats but an evacuation test demonstrated that two seats adjacent to the 
overwing emergency exits should be removed. First test required 2 min.. 
20 sec. to evacuate 189 people, and seven crew members, ranging in age 
from 17 to 56 years. Second test, with 187 passengers and seven crew mem- 
bers, required 96 sec. for evacuation. Only exits on one side of the plane 
were used in order to simulate the realism of an accident. 


► British Overseas Airways Corp. has 
suspended direct London-Los Angeles 
polar route service and will concentrate 
its sales effort on the London-New 
York-San Francisco connection during 
the next two years while the New York 
World’s Fair is in progress. 

► Civil Aeronautics Board has approved 
first-, second- and third-class jet fares be- 
tween New York and San Juan, Puerto 
Rico and between Miami and Puerto 
Rico. Third-class fares on propeller air- 
craft between New York and San Juan 
also were approved but the Board held 
that Eastern's third-class propeller fare 
between Miami and San Juan should 
be dropped from S41 to $38.95. 

► Civil Aeronautics Board last week or- 
dered a “use-it-or-lose-it" investigation 
of certain route segments of Lake Cen- 
tral Airlines. This is the 15th such pro- 
ceeding the CAB has instituted. 

► Flying Tiger Line has reported air- 
freight revenues of Sl.l million for Oc- 
tober, an increase of 10% over the 
same month last year. 

► Kuwait Airways has resumed flights 
between Kuwait and Baghdad. Original 
service between the two points was 
dropped three years ago. 

► Minnesota Mining and Manufactur- 
ing Co. has purchased two Fairchild 
F-27 transports for executive use. 

► National Airlines has increased its ad- 
vertising budget for the current fiscal 
year to $4.5 million, a $l-million in- 
crease over last year’s expenditure for 
advertising and promotion. 


► Aeroflot has introduced the broadest winter passenger tariff discounts in 
its history, despite warning by the Russian carrier’s economists that fare cuts 
are getting out of hand. New tariffs include 50% discounts for students 
riding Tu-104s, Tu-124s, Tu-114s, Il-18s, An-lOs and An-24s between Nov. 
10 and June 15. During the same period, tourists flying in groups of 15 
or more will receive a 20% fare discount. 


► United Air Lines has placed an order 
with Hardman Co. for the purchase of 
$1,256,000 worth of seats for expansion 
of its single-class service to the Boeing 
727 jet transport. Initial order for the 
five abreast seats, when single-class serv- 
ice was introduced on the Boeing 720 
fleet, totaled $2.5 million. 
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American Airlines 
introduces the world’s 
fastest jetfreight service, 
the Astrofreight System: 



THE ASTROFREIGHT SYSTEM: On 
December 8th, American Airlines 
will be able to load 90,000 pounds 
of freight on a jet in 20 minutes. 

This will be the fastest jetfreight 
service: a unique system that in- 


cludes new jet freighters and a new 
mechanized way of handling jet- 
freight on the ground. 

With this system we can move five 
tons of freight from the terminal into 
the plane in 90 seconds. 


The loading is done by the ASTRO- 
LOADER. This moves freight from 
the terminal into the airplane me- 
chanically, on tracks and powered 
rollers. (Ready-to-go freight is placed 
in staging units on the apron before 


the airplane even arrives.) 

The plane is American’s new 
ASTROJET FREIGHTER, built for 
freight only: it has ball bearings and 
rollers in place of a conventional 
floor. It carries 45 tons. 


And the plane is a 600 mph fan-jet. Which shouldn’t be surprising. 

The Astrofreight System makes American Airlines invented air freight 

American the first airline to combine service back in 1944 and today flies 

this high speed of the jet freighter more freight to U.S. cities than any 

with a corresponding increase in other airline, 
loading speed. Again we’re first, With the fastest. 
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...offers greater circuit versatility with 2 separate cir- 
cuits. A built-in solenoid holds the toggle in either left 
or right position until electrically or manually over-ridden. 
The third or center position is neutral. Because of its 
versatility this new 3-position toggle switch eliminates 
the need for extra space- and weight-consuming com- 
ponents. And, despite the fact that it combines two 
separate circuits plus a solenoid, it measures only 1 inch 
in diameter. 

Housing is sealed to protect against atmospheric and 
environmental changes. Meets immersion test require- 
ments of MIL-E-5272, Procedure 1 and applicable re- 
quirements of MIL-S-3950A. Call your MICRO SWITCH 
Branch Office (See Yellow Pages), or write for Data 
Sheet 211 on "7ET” Series Toggle Switches. 



Pilots Group Maps SST Operations Policy 


By Herbert J. Coleman 

London— Airline pilots from 30 countries warned last week that develop- 
ment of a supersonic transport should include their views on safe operations, 
and set next March for completion, at Manila, of a major policy statement 
covering their attitude. 

In effect the pilots took the same "show-me” stand demonstrated last year 
at Amsterdam’s blind landing system meetings (AW Nov. 5, 1962, p. 47) 
during the four day symposium here of the International Federation of Air- 
line Pilots Assns. Key points: 


mpt to introduc 
craft on a commercial basis before their 
problems have been resolved to the 
satisfaction of IFALPA should be re- 
sisted by the federation and its pilots. 

• Airplane must be compatible with 
other traffic, including those in the sub- 
sonic ranges. 

• Certification of SST aircraft should be- 
at the same level of safety as other air- 
craft being certificated by the same au- 
thorities at the same time. Pilots fear 


tion and other upper atmospheric phe- 
nomena. IFALPA said that until fur- 
ther evidence is available it will regard 
the maximum permissible whole-body 
doses and dose-rates recommended by 
the international commission on radio- 
logical protection as the highest allow- 
able for federation pilots. 

Other areas of concern: 

• Flight planning. Tire federation said 
that prior to acceleration beyond sub- 
' : speed, details of time, height and 


that attempts will be made to reduce location at which the aircraft is due to 


standards for such items as pilot field 
of vision, fuel reserves or vertical land- 
ing gear loads at maximum weights. 

• Airplane must be designed so that, 
in all foreseeable emergencies, chances 
for survival of passengers and cabin at- 
tendants must be either the same as, 
or the equivalent of, those intended for 
operating crew members. The federa- 
tion will oppose any attempt to sep- 
arate passengers from crews by pressure 
bulkheads. It is against providing crew 
members with special equipment which, 
in an accident resulting in passengers 
and cabin attendants being killed or 
seriously injured, would protect oper- 
ating crew members. In addition, the 
federation said structural reliability of 
pressurized areas must be assured since 
the possibility of rapid decompression 
in flight cannot be tolerated. 

• In the area of SST noise, the federa- 
tion contended the airplane must not 
be such a nuisance to the public that 
the pilot in command is prevented from 
operating according to optimum pro- 
cedure. This is a reference to further 
restrictions on in-flight maneuvers for 
noise abatement. 

The federation, as always touchy in 
the field of licensing and pilot restric- 
tions, claimed that an attempt may be 
made to prevent some airline pilots 
from flying civil SSTs because of age 
or physical and education characteris- 
tics. Federation members will strongly 
resist introduction by any authority of 
a special type of land-plane license for 
SST operations. They held that a pilot 
should, if qualified, be permitted to 
add any other type permit, including 
SST, to his current license. 

Another problem is that of crew 
health, particularly in the field of radia- 
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to subsonic speeds 
known in advance to the pilot in com- 
mand. During the symposium, pilots 
expressed alarm that the necessary pre- 
cision instrumentation for planning 
flight regimes does not yet exist, in 
view of 3 hr. of working time in the 

• Control and handling. Every SST 
should be controllable as desired bv the 
pilot or the copilot throughout the 
entire speed range and during ' 
sceable emergency. Physical dii 
of flight decks must permit : , 

formance of pilotage, navigation, com 
munications and systems management 
Pilots indicated a fear that, in th 
search for greater aerodynamic ~~ 

ciencv, the trend in the industry 


ward cockpits which are too small. 
• Navigational aids. Each aircraft 
should be equipped with a proven, in- 
stantaneous, self-fixing navigational 
system so that both pilot and ground 
controller know the unmistakable loca- 
tion in transonic and supersonic flight. 
It was implied that nations involved 
provide ground personnel trained pre- 
cisely for supersonic flight planning on 
the theory that the equipment is of no 
use unless properly manned. 

Aside from what is now considered 
official IFALPA policy on supersonic 
transports, a considerable work program 
is being carved up between various 
committees for report to the Manila 

For example, if a variable geometry 
wing is adopted for the U. S. super- 
sonic transport, the federation will re- 
quire that problems of possible asym- 
metrv be designed out of the aircraft 
by fail-safe techniques. It wants the 
equipment to be satisfactorily demon- 
strated to members before operations 
commence. This includes all the work 
in the field of variable geometry intakes 
and exhausts such as those now under 
development for the Anglo-French 
Concorde and its Bristol Siddelev 
Olympus 593 powcrplants (AW June 

10, ' p. 61). 

Another factor is flight controls. The 
federation will require that automatic 
subsystems, such as yaw and pitch 
dampers, be fully provided against fail- 
ure. if any such failure would worsen 
the SST's handling characteristics. If 
new types of flight controls such as 
canard elevators are considered, the 
associated problems should be discussed 
with the pilot group involved— ALPA 
in the U. S„ for example. Solutions 







AMERICA'S MOST SUCCESSFUL SHIPPERS SPECIFY AIR EXPRESS 



Air Express is 
an overnight success 
for Martin-Denver 


AIR EXPRESS division of 
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In one month, 
98.1% of 820 
Air Express 
shipments 
to Martin 
arrived 
overnight! 

Martin Company, Denver 
Division, doesn't waste time. 
Neither does Air Express. 
These shipments of Titan Mis- 
sile components to Martin 
- originated in 197 different 
cities, many of them with no 
“scheduled airline service. Yet 
: almost all of them were deliv- 
ered overnight by Air Express. 
How does Air Express do it? 
REA Express trucks rush the 
packages to the nearest air- 
port, put them on the first out- 
bound flight. Air Express has 
priority on all 38 scheduled 
airlines, is first cargo aboard, 
after U.S. mail. At Denver, 
waiting REA trucks speed 
them to Martin. No time is lost. 
For all its speed, Air Express 
service is inexpensive (only $4 
will ship 40 pounds from New 
York to Washington). Don’t 
limit it to emergency use only. 
Air Express is a routine that 
you should slip into soon. 



adopted by manufacturers should be 
demonstrated to pilots before introduc- 

Fuel control and systems were a 
major concern to pilots during the sym- 
posium. A special committee will study 
various parameters, such as fuel tem- 
peratures within the tanks, thermal deg- 
radation of fuel, and fuel balance. An- 
other group will concentrate on ground 
handling and airport facilities, both 
existing and projected. 

In the area of general working con- 
ditions, the federation is considering 
a requirement that, because of possible 
incidence of high g loadings caused by 
turbulence or transitional instability, a 
safety harness or some other protection 
should be provided for all occupants 
of the aircraft. 

The symposium was planned for 250 
delegates but attendance swelled to 
more than 450. It was opened by the 
Duke of Edinburgh— himself a licensed 
pilot— who warned that any ideas of 
introducing special flying techniques 
for supersonic transports to overcome 
noise, or to meet commercial require- 
ments, should be abandoned. 

"At best they hardly make any dif- 
ference” he said, “and at the worst 
they can be very definite hazards to 
safe operation. Either the airplane is 
acceptable when operated in the nor- 
mal way or it isn’t. I see no point in 
compromising with safety.” 

The Duke agreed that pilots should 
be in on SST development from the 
start but added: 

"Apparently this view is not uni- 
versally held. For instance, there is 
no representative of active airline pilots 
on the government committee dealing 
with the Concorde project.” 

Another speaker was British Minister 
of Aviation Julian Amerv, who acknowl- 
edged the present difficulties of design 
and construction of the Concorde but 
referred to "enormous quantities of 
brainpower and manpower to solve 

Amery said he hoped that British 
Overseas Airways Corp. and Air France 
would be the first operators of the Con- 
corde, although neither has indicated 
its needs as yet. Amen’ noted the air- 
plane was off to a good commercial 
start with its foreign orders, (AW Nov. 
18, p. 39) and added in an aside that 
if any of the airlines "unreasonably” 
cancel their orders, they will forfeit 
twice the money put down for places 
on the production line. 

Discussing the design philosophy of 
the BAC-Sud Concorde, Pierre Satre, 
technical director of Sud Aviation, re- 
called that initial studies were aimed 
at a delta wing with a foreplane, be- 
cause of the large lift obtained. Low- 
speed handling problems produced by 
this shape forced the team to abandon 
that direction. Satre said, for example, 


that at large angles of attack a canard 
surface forward of the main wing gen- 
erated eddies which may seriously dis- 
turb flows around the other aircraft 
components. 

"In particular," he continued, “the 
fin is greatly affected bv the interaction 
of the canard surface. . . .” 

Turning to a delta without a canard 
surface, Satre said it has proved neces- 
sary to alter the planform which was 
no longer a true delta shape, since the 
wing leading edge cursed inward near 
the root, thus giving an increased 
sweepback, and the wing tips were 
truncated. This resulted in the so- 
called "Gothic” wing. Satre said it was 
also recognized by designers that the 
wing had to be given appropriate cam- 
ber and twist, particularly in order to 
reduce balancing drag. That problem 
was resolved by the Concorde's prin- 
ciple of fuel transfer. 

He said it was finally decided to pro- 
vide a nose which also had variable 
geometry, meeting two requirements: 

• In cruise, low drag and adequate visi- 
bility. 

• Visibility on takeoff, during approach 
and in landing. Satre's comment could 
have been a reference to a new nose 
mockup now under construction at 
British Aircraft Corp.’s Bristol facilitv 
at Filton (AW Oct. 28, p. 35), whieft 
BAC refuses to discuss. 

Satre said the variable geometry wing 
was dropped because of the cost of con- 
struction and maintenance. He said the 
absence of wing flaps was justified be- 
cause of high thrust on takeoff, low 
wing loading on landing, and the “re- 
markable aerodynamic characteristics of 
the wing at low speed.” He explained: 

"This wing benefits in fact from 
natural additional lift resulting from a 
new type of fiow-the leading edge vor- 
tices-which occur at landing angles of 
attack and persist beyond the normal 
operation limit without any sign of 
stall.” Satre said that investigation 
showed the increase in lift obtained in 
this manner is on the order of 30% in 
relation to that forecast and measured 
for normal flow. 

He added that an extremely favorable 
ground effect further increased the lift 
by 60% at the moment of landing gear 
touchdown. The airplane, he said, will 
have a high angle of attack in its ap- 
proach configuration and the corre- 
spondingly heavy drag will ensure ef- 
fective aerodynamic braking as soon as 
the pilot throttles back. 

In supersonic cruise, the lift to drag 
ratio of the wing is on the order of 7.5 
to 8. Normal flow is restored in sub- 
sonic cruise. Satre said that, due to the 
type of camber chosen, it is thus possi- 
ble to obtain lift to drag ratios on the 
order of 13 to 14-about the same as on 
four-engine subsonic jet aircraft. 

Satre also said that the high lift to 
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JET AGE TRAFFIC CONTROL 



for terminal areas 
and upper air route 
control 

Gap-free and clutter-free coverage □ Virtual elimination 
of blind speedsn Low and high data rate availability □ 
Frequency diversity operation □ Extra high angle antenna 
coverage for in-close targets □ MTI system with double 
delay line canceller and triple staggered repetition rate □ 
High Transmitter power □ Low noise Parametric Amplifier 



diag ratio enables a high rate of climb- 
out, thus reducing noise on takeoff. Be- 
cause this ratio is maintained on tran- 
sonic flight, afterburning is not required 
for acceleration beyond Mach 1, Satre 
said. 

"Defined in this way," Satre said, 
"the aircraft can be considered as re- 
markably simple. The wing is fitted 
with no moving parts, with the obvious 
exception of the elevons. 

"The only systems which arc at all 
new, such as the fuel transfer system 
and the variable air intakes, are rela- 
tively simple and will have been widely 
tried out on numerous aircraft already 
in sendee when the Concorde makes 
its first flight.” 

The Concorde will include an auto- 
matic throttling system tied in with 
blind landing system. Both devices now 
are being tested on the Sud Caravelle 
at Toulouse. 

Shifts of center of gravity when the 
airplane goes from subsonic to super- 
sonic speeds— in the case of the Con- 
corde, the eg in subsonic flight is about 
50% of the mean aerodynamic chord 
(MAC) and moves back to 60?? MAC 
in supersonic flight— is accomplished by 
fuel transfer. This is done by trans- 
ferring fuel from the forward tanks to 
a trim tank in the rear fuselage. 

Safety of the fuel transfer system, 
Satre said, will be obtained through 
duplication of circuits and transfer 
pumps, and by making it possible to 
drain the after-tank. Last resort will 
be a jettison system. 

Discussing engines, Thomas P. Frost, 
chief pilot of Bristol Siddeley, and J. P. 
Little, Olympus 593 project engineer, 
told the pilots that the compressor and 
combustion system will be based on 
units now in service on Avro Vulcan 
Mark 2 bombers, but also will use ma- 
terials under development for TSR.2 
powerplants. 

They said mass flow of the 593 has 
been increased. Hardware in this form 
has run for a considerable period on 
testbeds at Filton. 

Frost and Little said jet pipe may 
contain a partial afterburning system. 
This is still a matter of discussions with 
the French but if the system is fitted, 
it will be a single gutter type with fuel 
injectors integral with the gutter. The 
increase in the jet pipe temperature 
obtained by this system will be on the 
order of 300C. with additional thrust 
of about 25% at Mach 1.2. 

Use of the afterburner will be lim- 
ited to short periods during transonic 
acceleration. The ciimb phase of flight 
and control will be of the on-off variety 
actuated by a single cockpit switch. 

Speakers added that petals of the 
primary nozzle may be formed to carry 
silencing lobes, providing an additional 
degree of noise silencing of some 5 db. 
at the nozzle for a small thrust penalty. 
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What new data recorder can be simple - or sophisticated? AMPEX FR-1200 


Here's the newest recorder from Ampex— the 
FR-1200. It's a medium-priced, basic data re- 
corder that's modular in design and built for 
long-term reliable operation. With the FR-1200, 
you re offered various types of electronics and 
accessories, and with these you can tailor a 
recorder as simple or as sophisticated as you 
want— one that meets your needs and budget 
now, and can be expanded as you grow. You 
can start at the simplest level— a one-speed, 
record-only recorder— and build all the way to 
a 14-track, record/reproduce system with six- 



speed (1% ips to 60 ips) electrically switchable 
electronics and transport. Ampex ES-100 
solid state electronics offer Direct recording 
to 300 KC, FM recording to 20 KC, or IRIG 
compatible PDM. The FR-1200 also features 
a new tape transport. Rugged and reliable, 
it offers low flutter, prevents tape stress dur- 
ing fast starts, provides constant tape tension 
on both reels and has new tape braking and 
guidance systems. For details write: Ampex 
Corporation, Redwood City, California. Sales 
and service engineers throughout the world. 
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Main engine of Apollo escape system burned for 8 sec., with 155,000 lb. of thrast during test launch. Note exhaust of pitch control motor near 



Apollo Test Shows 


Escape Sequence, 

1 

^ Chute Deployment 


f 

I 

t 
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Continuance of rapid sequence photos (left and center, above), made at 10-per-sec. rate, show Northrop Ventura main chutes in reefed 
condition immediately after extraction, and opening to allow descent of module at 24 ft./sec. rate. A different camera made photo (right, 
above) of jettisoned escape tower and module descending. 
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(AW July 22, p. 44). Tower separation (above, center) shows ignition of Thiokol motor. Note command module at left between plu 


Tests of Apollo escape system at critical altitudes will follow success- 
ful first pad abort test at White Sands Missile Range, N. M., Nov. 
7 (AW Nov. 11, p. 42). Purpose of the launching was to test 
operational characteristics and stability of Apollo escape configura- 
tion. Apollo boilerplate capsule was lifted beneath its 23-ft. escape 
tower to a height of 5,100 ft., propelled by solid-propellant launch 
escape motor designed and developed by Lockheed Propulsion Co. 
A second motor, for pitch control, controls direction of flight. 
Escape system above the command module is jettisoned by a 
Thiokol TE-380 rocket motor. Three Northrop Ventura main 


parachutes (below), each 88 ft. in diameter, deposited the empty 
Apollo capsule 7,600 ft. from the pad. Rate of command module 
descent was 24 ft./sec., compared with 30 ft./sec. descent for the 
Mercury capsule. Total flight time was 3 min. 45 sec. Only 
apparent damage to the spacecraft, developed and built by North 
American Aviation’s Space Si Information Systems Div., was slight 
singeing from rocket exhausts. Weighing about 9.000 lb., the 
boilerplate command module for the pad abort test measured 11 
ft. 9 in. tall and 12 ft. 10 in. wide. It had a laminated glass heat 
shield and aluminum honeycomb core, but no ablative material. 
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2,000,000 MILES 
BETWEEN 
FUEL CONTROL 
OVERHAULS 


Specified time between overhauls on Hamilton Standard main fuel 
controls for Boeing 707 and Douglas DC-8 jetliners now exceeds 
4,000 hours. During that time, the average control will have performed 
its critical function for better than two million miles of flight. 

Longer time between overhauls, made possible by the proven re- 
liability of Hamilton Standard fuel controls, provides greater economy 
and lower cost operation. Aircraft fly longer and require less main- 
tenance, fewer overhauls, and replacement parts. 

Diversified experience in hydraulics, pneumatics, mechanics, elec- 
tronics, and packaging gives Hamilton Standard fuel and air-inlet 
controls a built-in reliability bonus unmatched in the industry. 


Hamilton U 

Standard “™" rj 


Still Cameras Designed for Lunar Mission 


By Ward Wright 

New York— U.S. camera manufactur- 
ers are proposing designs of still cameras 
for lunar exploration although the Na- 
tional Aeronautics and Space Adminis- 
tration has not specified a requirement 
for photographic coverage of the mis- 

Unsolicited proposals or technical 
memos have been prepared by Grades, 
Fairchild and Defense Systems, J. A. 
Maurer, Inc., Chicago Aerial Indus- 
tries and others who anticipate a NASA 
need for hand-held or mounted eam- 

Although the initial Apollo missions 
are directly involved, manufacturers 
also are interested in later space explora- 

No photographic mission has been 
defined for Apollo. No money has been 
allocated or released to industry for 
studies. A few persons at NASA’s 
Manned Spacecraft Center in Houston 
are studying what has been submitted 
so far, but no requests for proposals have 
been made. 

There is concern that in the rush for 
more glamorous Apollo hardware the 
camera program may be left to the last 
minute, so manufacturers have gone 
ahead on their own in the hopes of 
proving their designs early. 

Camera Categories 

Suggestions for a lunar camera fall 
into two categories. 

One approach is to enclose an exist- 
ing camera, probably with necessary 
modifications, in a sealed container to 
protect it from the moon's environ- 
ment, The camera could be controlled 
remotely. 

The second approach is to design an 
entirely new camera specifically for 
lunar photography. 

Maurer, whose lunar camera studies 
have been geared more to later lunar 
landing missions than to Apollo, be- 
lieves a fresh design will be needed. 
Graflex says its studies indicate there is 
no existing camera— with or without 
professional modifications— which offers 
the needed reliability for the Apollo 
missions. Fairchild has considered both 
possibilities but says, in its memo on 
the subject, that a camera designed to 
operate without protection in the lunar 
environment would provide valuable ex- 
perience for later manned space mis- 

Regardless of what approach these 
companies feel is best for a lunar still 
camera, they are in agreement that any 
camera design will have to consider 
these environmental factors: 

• Temperature. Lunar temperature 


ranges from about 270F in the center 
of the moon’s bright side to — 1S4F on 
the dark side. A larger lunar camera 
operating on the moon’s bright side 
might suffer structural deformation and 
loss of focus until the heat differential 
between the sunlit and shaded portion 
of the camera were equalized through 
conduction. Maurer suggests a Vene- 
tian blind used like a beach umbrella as 
a possible sunshield for its concept of 
a combination tripod-mounted, hand- 
held camera. 

Fairchild and Graflex feel tempera- 
ture docs not pose a great problem for 
small, hand-held cameras in the “twi- 
light" Apollo landing area. Tempera- 
ture inside the Apollo vehicles, more- 
over, is planned for a 80- 11 OF range- 
well within present camera limitations. 
• Pressure. Camera design for a lunar 
surface pressure in the vicinity of 10" 13 
torr will require careful selection of 
materials to avoid welding of metals 
and “freezing” of mechanisms from 
vacuum distillation of lubricants. One 
solution suggested by Graflex and 
Maurer is to gasket the camera so that 
its interior will be pressurized on the 
order of 1 0" 3 torr, to make the types of 
materials and lubricants less critical. 


Graflex, however, believes the most 
satisfactory approach is to design a 
camera to operate in the lunar vacuum. 

A Mylar type film has been sug- 
gested as having good high vacuum 
properties and low temperature flexibil- 
ity compared with normal plastic base 

Effect of vacuum and lack of mois- 
ture on emulsions will require further 
study, the companies say. 

• Radiation and cosmic rays. Radiation 
produces a number of harmful effects 
on photographic emulsions, including 
reduced contrast, higher fog level and 
increased grain size. For the Apollo 
mission, Graflex feels it is impractical 
to shield a hand camera from radiation 
or cosmic rays with any known ma- 
terials. Because of the harmful effects 
of radiation on organic compounds— 
mainly outgassing and structural change 
—a lunar camera should avoid plastics 
as means of saving weight, Graflex says. 
In addition, Graflex recommends or- 
ganic materials be kept away from film 
due to their tendency to alter the char- 
acteristics of the emulsion when in close 
contact. 

Fairchild believes simple shielding 
and the bulk of the camera body itself 
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Ideal combination at Motorola/ Phoenix 

If you are seeking a challenge in aerospace electronics and a new world of 
year-round outdoor enjoyment for your family, consider Motorola in Phoenix. Here 
you will find intriguing challenges in advanced projects such as Gemini, Apollo 
and a host of others ranging from inner space to deep space exploration. 
All the splendor of Arizona beckons you and your family to a friendly, relaxed 
western way of life featuring healthful dry climate, scenic deserts, mountains 
and canyon lakes. 

For the ideal balance of professional challenge and fun in the sun, check these 
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will give adequate protection from most 
types of radiation. Gamma rays may 
be most troublesome of the lunar radi- 
ations because they can penetrate a 
film magazine and imprint a radiograph 
of the surrounding material on the 
emulsion. 

• Subject field brightness. Sunlight 
entering a space vehicle or striking the 
lunar surface will be strongly colli- 
mated, compared with the diffused light 
of earth. Graflex feels that standard 
types of exposure meters won’t be re- 
liable unless heavily tempered with a 
professional photographer’s judgment. 
Some modification of existing exposure 
meter applications will be called for, 
the company says. 

Exposure Data 

One of the problems all lunar camera 
designers face is the lack of exposure 
information on the moon. Graflex sug- 
gests that the first Apollo landing team 
take a variety' of pictures at different 
camera settings to enable the best to 
be pin-pointed for the future. 

Graflex believes 90% of all instru- 
mentation, personnel and records with- 
in the Apollo vehicles can be photo- 
graphed with visible spectrum black and 
white film and an electronic flash. 

For shooting through the Apollo 
vehicle's ports, color film exposed 
through normal and telephoto lenses 
with proper filters will cover 80% of 
all photographic situations involving the 
earth, moon and objects outside the 
vehicle, according to Graflex. 

Stereo might prove desirable for shots 
on the moon within 20 ft. of the cam- 
era, Graflex says. Lunar landscape shots 
can be taken in black and white or color 
through wide-angle lenses. Landscape 
details can be taken with normal and 
telephoto lenses. 

Graflex Studies 

Lacking specifications from NASA, 
Graflex has gone ahead with lunar cam- 
era studies and has suggested com- 
ponents and designs for 16-, 35- and 70- 
mm. lunar hand cameras. The com- 
pany has also built lunar camera mock- 
ups which have been tested, with 
NASA’s cooperation, for easy handling 
by astronauts wearing space suits. 

Graflex, as have other companies, has 
indicated a preference for 35-mm. film 
for a lunar camera. This size used in 
Graflex’s favored camera configuration 
effectively doubles the picture area yet 
increases the camera size only 4i% over 
a similar 16-mm. design. Even though 
35-mm. film weighs about double that 
of 16-mm., Graflex believes the addi- 
tional information gathered by the 35- 
mm. offsets any weight penalty. 

Graflex’s preferred camera design 
would measure about 7 in. long by 4} 
in. high with a case thickness of about 
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(From an imaginary but realistic exchange between YOU and TRW) 


YOU: (continuing) Why the change? I’ve known you 
as TRW Tapco Division for years. Now, all of a sudden, 
you’re TRW ELECTROMECHANICAL DIVISION. 
TRW: Actually, it's high time we changed our name. 
Tapco was Thompson Aircraft Products Company. We 
started during World War II. We specialized in aircraft 
and engine accessories. 

YOU : But you still do. 

TRW: We're bigger in aircraft than we ever were— and 
we’ve broadened our base in other areas; everywhere from 
under sea to outer space, military and industrial. 

YOU : Right — there’s your Sunflower space power system, 
Titan III-C rocket nozzles, on site energy systems . . . 


TRW: . . . materials technology, machine tool numerical 
controls and underwater propulsion systems — not to 
mention all we do for industry. 

YOU: And that's why the name Tapco isn’t adequate? 
TRW: Right! Plus the fact we want to emphasize that 
we're a division of TRW — which means we’re constantly 
exploring fields of activity hardly dreamed of in the days 
when Tapco was named. So we picked a name that 
would define us without suggesting limitations. 

YOU : Now I understand. You're the same people doing 
the same work— only more so. 

TRW: Much more so. 


TRW ELECTROMECHANICAL DIVISION 

THOMPSON RAMO WOOLDRIDGE INC. 

23SSS EUCLIO AVENUE • CLEVELAND, OHIO AA117 






If you had to know why the stars twinkled . . . 

you’ll be interested in a career at Aerospace 

Awe-struck, you gazed at the unique career opportunity at Aerospace Corporation’s prod- 
heavens and wondered. Your inter- Aerospace Corporation. uct is thoughtful guidance. If your 

est went beyond merely how many Chartered to give the U.S. creative imagination and high tech- 
stars there were. You had to know Government the benefit of the best nical competence combine to pro- 
what made them twinkle, what in space and missile knowledge and duce guiding thoughts, you will find 
keeps them apart, how anyone experience. Aerospace serves as opportunity for satisfaction at 
could know how far away they are. architect-engineer in the advance- Aerospace. 

If this curiosity has expanded with ment of space science and tech- For complete information, write 
the years to include astrophysics, nology. It is an organization to Charles Lodwick, Room 101, 
celestial mechanics, and trajectory dedicated to planning, evaluation. P.O. Box 95081, Los Angeles 45, 
analysis, you may well be the kind and technical direction of missile California. An equal-opportunity 
of man who'll find an enviable and and space projects for the Air Force, employer. 




ABRES Experimental Re-entry Body Shown 

Re-entry body Rex 3 (reduced exoatmospheric cross-section), developed by Chrysler Corp., 
was tested in a recent launch aboard an Atlas D ICBM from Vandenberg AFB; Calif., the 

The program is being' conducted by Advanced Ballistic Re-entry Systems Office (ABRES) 
of USAF Ballistic Systems Div. The sharp nose of the body, blocked by the handling 
sleeve, is part of long, slender shape intended to reduce radar cross-section. Re-entry body 
is coated with special radar absorbing material, developed by Conductron Corp. 


2i in. The case would be topped by a 
gunsight viewfinder. It would be sup- 
ported by a center-mounted, 4i in. 
handle fitted with a trigger to the shut- 

Its film would be dual, 35-mm. My- 
lar type double-perforated film strips 
packed in standard cassettes arranged 
one above the other horizontally across 
the camera. Unlike most 35-imn. pack- 
ing, in which the film is wound onto a 
spool and rewound into the cassette, 
Graflex suggests using two cassettes with 
each film strip with the film pre- 
threaded. 

This method would ease an astro- 
naut's task of reloading the film while 
wearing space gloves, and would elimin- 
ate the need for rewinding. Each cas- 
sette would contain 70 frames, 24 x 36 

By using one color and one black 
and white film, a single camera can ac- 
commodate three modes of operation: 
At the option of the astronaut, either 
color or black and white exposures 
could be taken. Held sideways, and set 
for exposure of both color and black 
and white simultaneously, the camera 
would produce stereo. 

Graflex says it favors a rotating disc, 
focal-plane shutter for maximum relia- 
bility- and lubrication-free operation. 
With this type of shutter, a single ro- 
tating disc with its shutter opening 
could sweep past the upper and lower 
film strips and permit switching from 


one mode of operation to the other 
with minimum complexity. 

Film transport might best be accom- 
plished electrically, with a mechanical 
stand-by system, Graflex says. The com- 
pany suggests that a small electric mo- 
tor be buried in the handle with power 
supplied by a separate batters' pack or 
from an outlet in the astronaut’s life 
support pack. Frames could be changed 
mechanically in case of power failure by 
twisting the handle, according to the 
company. 

Conventional, multiple-thread helical 
lens mounts for focusing may not prove 
feasible in space because of their de- 
pendence on lubrication for smooth op- 
eration. Graflex suggests a removable 
disc arrangement, mounting several lens 
and filter combinations. For a given 
shot, the astronaut could turn the disc 
to line up the desired lenses and filters. 
Or, if the lens and filter desired were 
not on the disc, it could be quickly re- 
placed with another containing the 
proper one. An independent diaphragm 
aperture disc, mounted within the cam- 
era behind the lens disc, would regulate 
the light admitted to the camera. 

Because of the strongly collimated 
light on the moon, Graflex would incor- 
porate a 3 deg., narrow field of view, 
cadmium sulphide exposure meter 
which has been bore-sighted to the 
camera’s viewfinder. The exposure me- 
ter then gets a reading on the actual 
object to be photographed. In the in- 
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SAN BERNARDINO 
OPPORTUNITIES 

If you seek involvement in the crea- 
tion of a new missile cenler. you 
should investigate unusual ground- 
floor opportunities in the following 
and other areas at Aerospace Cor- 
pora'ion’s new San Bernardino, 
California, facilities. 

• Command & Control Systems 

■ Inertial-Guidance & Navigation 
Systems 

• Vehicle-Control Systems 
- Instrumentation Sensors 

• Telemetry Systems - Transducers 

• Guidance Computers 

• Digital Data-Processing 
Techniques 

• Re-entry Countermeasures 

• Test Range Instrumentation 

• Nuclear Effects 

• Electrical Power Systems 

• Electromagnetic-Propagation 
Theory 

• Secure Communications 

In order to qualify for these and 
other positions, you should have at 
least five years' experience and, 
preferably, an advanced degree. 
Qualified applicants are invited to 
contact Aerospace Corporation, an 
equal-opportunity employer. Please 
write to Mr. R, E. Durant, Room 
101, P. O. Box 249, San Bernar- 
dino, California. 
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from the SST to Birds in space . . . 

OUR ULTRA-STRENGTH STEELS SPEED THE WAY 


A complete spectrum of V*A ultra-high strength steels, 
including the new VascoMax' super-tough maraging 
alloys, is offered in all forms ( sheet, bars, billets, welding 
wire, tubing, and forgings) to answer your structural re- 
quirements. Also available for special applications are 
the maximum-strength Matrix' steels, and wire of all 
gauges in refractory and exotic metals. Furnished CVM 
(consumable vacuum melted) or air melted. Write for 
data, and let us consult on your applications. 



Made in America 
by American Workmen 


VANADIUM-ALLOYS 
STEEL COMPANY 


DIVISIONS: Anchor Drawn Steel Co. • Armetco. 



teres t of reliability, the company be- 
lieves there should be no automatic 
coupling between the exposure meter 
and the camera’s lens and shutter sys- 

Rather, it feels that the needle of the 
exposure meter should be manually 
matched with a pointer coupled to the 
camera’s shutter speed and diaphragm 
disc system. The matching would be 
accomplished through a bulky, easily 
grasped knob on the left side of the 
camera case. A similar knob, on the 
right, would control the camera's mode 
of operation. Bayonets on the lens disc 
would permit easy attachment of a tele- 

Because the fixed window of the as- 
tronaut’s helmet is about 3 in. from the 
eye. Graflex believes conventional view- 
finders will be inadequate. They sug- 
gest imprinting a rectangle on the visor 
at eye level to define the area covered 
by the camera’s lens, then lining up 
the camera’s gunsight viewfinder with 
the object to be photographed. 

PRODUCTION BRIEFING 


Lockhced-Califomia has received a 
S74.000 study contract from Air Force’s 
Aeronautical Systems Div. to deter- 
mine means of evaluating mechanisms 
for orbital connection, docking, and 
object retrieval in space vehicles. The 
study is designed to lead to a method 
of simulating these procedures in a 
ground facility. 

General Dynamics Corp.’s Ft. 
Worth. Tex.. Div. has received a $200,- 
000 contract from Air Force Systems 
Command's Aeronautical Systems Div. 
to investigate ways of improving the 
properties of metals by increasing both 
density and strength. By increasing the 
density to nearly 100%, it may be pos- 
sible to fabricate thin-walled parts for 
space hardware from tungsten and 
molybdenum, according to the com- 
pany. 

Curtiss- Wright Coqr. has received a 
$200,000 contract from Rocket Propul- 
sion Laboratory of USAF Systems Com- 
mand to conduct an applied research 
program for high-temperature rocket 
nozzles. The uncooled, restartablc noz- 
zles will be fabricated from pyrolytic 
graphite, a material which can be de- 
signed to absorb or dissipate extreme 
nozzle exhaust temperatures (AW Apr. 
S, p. 94). 

Greer Hydraulics, Inc., Los Angeles. 
Calif., will conduct additional research 
and development of missile launch site 
hydraulic power under a follow-on con- 
tract from National Aeronautics and 
Space Administration. 

(Continued on p. 62) 



HYDRAZINE 

INLET 


S INASH PLATE 


VALVE 


HYDRAZINE DISCHARGE 


PROBLEM: 

SOLUTION: 

In order to utilize lighter, low pressure fuel tankage for a storable space power 
system, Sundstrand engineers faced the problem of developing a fuel boost pump 
which would handle hydrazine. 

Performance requirements were: 

FLOW RATE 1 GALLON PER MINUTE 

DISCHARGE PRESSURE 1450 PSI 

OPERATING SPEED 6000 RPM 

LIFE 75 HOURS 

MAXIMUM RELIABILITY, MINIMUM SIZE AND WEIGHT 
Here's where Sundstrand’s long experience in the design of positive displacement 
pumps and motors paid off. More than 75 hours of operation at 6000 rpm as part of 
a space power system has proven that the Sundstrand-developed pump performs 
easily within these specifications. Volumetric efficiency of more than 90% has 
been demonstrated. 

The poor lubricating qualities of hydrazine were side-stepped by eliminating 
sliding valves, minimizing side loading between piston and cylinder, and exercising 
extreme care in selection of materials. Lubrication of other moving parts was 
accomplished by isolating them from the hydrazine. 

This basic pump design for low lubricity fluids has many applications in 
other hard-to-handle fluids. Perhaps you have an application for such a pump, or 
perhaps you have a fluid supply system problem that Sundstrand engineers can 
help you solve. For more information on this pump or a description of our varied 
experience and facilities, write to: Manager, Applications Engineering. 


To Develop a Pump to Handle a Low Lubricity, 
Corrosive, Monopropellant for Space Application 

SU INI D STRAIN! D»S 

POSITIVE DISPLACEMENT 
HYDRAZINE PUMP 



SUNDSTRAND 

AVIATICJN-DENVER 

A DIVISION OF THE SUNDSTRAND CORPORATION • 2480 WEST 70TH AVENUE. DENVER, COLORADO 80221 
DISTRICT OFFICES: WASHINGTON, DAYTON, HOUSTON, LOS ANGELES, SEATTLE 

If you would like to work at Sundstrand, in Denver, finding practical solutions 
to challenging problems, write to our Personnel Director. 

AN EQUAL OPPORTUNITY EMPLOYER 
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HOW KEYS 

TO OUTER SPACE SECRETS 
WERE FOUND ON EARTH 


When Eimac built its first vacuum power tube many years ago, we 
had no idea we were starting on a path that would lead us one day to 
outer space secrets. But we were. ■ A surprising number of materials 
that are now coming into prominence in aerospace hardware are well 
known at Eimac. For more than ten years we have kept a metallurgy 
laboratory busy dealing with the behavior of metals like titanium, 
tungsten, rhenium, columbium, and zirconium, in a vacuum and at 
extreme temperatures. Eimac was the first to exploit the desirable 
electrical and physical properties of ceramics for electron power tubes, 
and remains today their largest manufacturer. 1 At Eimac, the once 
black art of uniting metals and ceramics has become a science. This 
experience makes it possible for Eimac to design aerospace structures 
that will retain their strength in such highly corrosive environments 
as liquid potassium, caesium, and even lithium. ■ Among Eimac’s 
notable accomplishments in the aerospace field are the development of 
hermetically sealed ceramic-metal plugs which give ready plug-in 
access to thermocouples to read temperature inside klystrons (or 
rockets)... nuclear batteries... bore seals to isolate reactive elements 
in nuclear generators ... sapphire-to-metal bonding of rf and optical 
windows. These are but a few of Eimac’s new contributions to aero- 
space technology which have resulted from years of capability in 
vacuum-tube manufacturing. ■ We recently successfully designed 
rugged new electro-explosive devices 2 for rocket use. And we did it 
in less than four months. Reaction this quickly was possible only 
because we had the basic technology already at hand. Pin-to-ceramic 
and ceramic-to-body bonds are brazes of vacuum tube quality proved 
reliable in more than ten years' manufacturing history. These Eimac 
exploding bridge wire devices are now being flown on the new Polaris 
A-3 developed by Lockheed Missile and Space Company, Sunnyvale, 
California, for the U.S. Navy. ■ In short, through long experience 
designing and building electron power tubes, Eimac has created keys 
to new aerospace technologies, because we had to find out many 
answers that weren’t generally available. We’re taking these tech- 
nologies out of our pockets to help unlock more of the mysteries of 
outer space, helping to open the way to new aerospace developments. 


(Continued from p. 61) 

Convair Div. of General Dynamics 
Corp., San Diego, Calif., has been 
awarded a S3 1-million follow-on sub- 
contract from Lockheed-Georgia for 
127 empennages for the Air Force/ 
Lockheed C-141 StarLifter jet trans- 

Raytheon has received an add-on Air 
Force contract for $3.7 million for Proj- 
ect Red Mill, an over-the-horizon 
ICBM detection system, bringing total 
program award to date to $7.4 million. 

Martin Co., Baltimore, Md., has 
been selected by the U. S. Atomic En- 
ergy Commission as one of two contrac- 
tors to begin development of nuclear 
electric generators for communications 
satellites. The other contractor is Gen- 
eral Electric Co., Valley Forge, Pa. Mar- 
tin is exploring the use of Strontium-90 
as fuel for the reactors under separate 
contract. Strontium-90 is being con- 
sidered because of its low cost and 
abundance. Previous space reactors have 
used Plutonium-238 as fuel. 

Pratt & Whitney Div. of United Air- 
craft Corp. will conduct further devel- 
opment of its RL-10 liquid hydrogen- 
oxygen rocket engine under a $3. 3-mil- 
lion contract extension from National 
Aeronautics and Space Administration's 
Marshall Space Flight Center. Work 
will include engine modifications and 

Sundstrand Corp.'s Aviation Div., 
Rockford, 111., will develop and produce 
a geared constant-speed drive to run the 
400-c., 40-kva., a.c. electrical generator! 
for the Douglas DC-9 twin-jet, short- 
haul transport. Contract was reported 
to be in excess of $2.5 million. 

Kellett Aircraft Corp., Willow Grove, 
Pa., will supply hand-held, gas-cartridge- 
operated devices to cut parachute har- 
nesses, shroud lines, straps and other 
materials under a $93,000 Navy Air En- 
gineering Center contract. The devices 
are used in air-sea rescue operations. 

Beech Aircraft Corp., Wichita, Kan., 
will continue to supply bomb dispens- 
ers and containers under a $3. 3-million 
follow-on contract from the Army. To- 
tal dollar volume of work under the 
program to date is $8.1 million. 


1. We have a booklet crammed with strong facts about our ceramic-metal capabil- 
ities. It's yours for the asking. 

2. They're detonators and squibs. Want details? We'll be happy to send you more 
information. 


Emerson Electric Mfg. Co.’s Elec- 
tronics and Space Div., St. Louis, Mo., 
will develop a combined weapons sys- 
tem for Bell UH-1B helicopters, inte- 
grating the M6 quad-mounted machine 
gun subsystem with two Aero 6D, 2.75- 
in. folding-fin aircraft rocket pods. Con- 
tract was awarded by Army for an 
undisclosed amount. 

(Continued on p. 67) 
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Once again . . . 
CECO Fuel Pumps 
were selected 


Northrop’s highly versatile F-5 MAP supersonic fighter 
is powered by two General Electric J85 afterburning 
jet engines equipped with fuel pumps engineered 
and precision-produced by Chandler Evans. 


This CECO product on the Northrop F-5 joins a distinguished 
line of pumps, main fuel controls, afterburner controls and 
other jet engine components in an array of important 
military aircraft as well as with many of the latest 
and finest missiles and commercial aircraft. 

CECO is pleased to be “known by the company its products 
keep” and by the records those products establish. 


CHANDLER EVANS CORPORATION • 


it HARTFORD 1, CONNECTICUT 1 




Aerospace plastic experience at GAC— Goodyear Aerospace 
Corporation-covers everything from visors for jet pilots’ 
helmets to radomes for space vehicles— from high-tempera- 
ture-resistant cockpitcanopics to 140-foot-diameter ground- 
based radomes— from glass filament-wound motor cases for 
Polaris A-3 to radomes for Gemini reentry vehicles. 

Creating products like these calls for a knowledge of 
plastics in virtually every physical form and chemical com- 


position . . . complete environmental and physical test lab- 
oratories... plus full development and production facilities. 

Most important, it calls for a large staff of expert plas- 
tics engineers and scientists who, in turn, can call on G AC’s 
capabilities in systems management, astronautics, avionics, 
advanced electronics, expandable structures, ground sup- 
port, antenna systems and other aerospace areas. These 
aerospace capabilities are ready to help on your project, 


too. Write Goodyear Aerospace Corporation, Box 910AK, 
Akron 15, Ohio. 

Some aerospace systems with Goodyear Aerospace Corporation 
plastics: McDonnell: F4-C • Ling Temco Vought: F8D and 
Norair F5A canopies • Grumman: ASA honeycomb ra- 
domes • Boeing: 707 and 727 windows • RCA: BMEWS 
140-foot plastic radomes. Plants in Akron, Ohio, and Litch- 
field Park, Arizona. 


GOODYEAR 

AEROSPACE 



This is an incandescent ball of gases, plasmas, 
magnetic fields, thermonuclear reactions 
and mysteries. 


But nasa has started to throw some 
light on it. 

After all, the sun does sustain life 
on earth. It disrupts our communica- 
tions. pours deadly radiation into space 
and makes our weather do tricks. 

So we need to learn the how and 
why and when of the sun’s phenomena. 
And in the process pick up some basic 
facts about the whole universe. 

So far the trouble has been that 
our atmosphere acts as a barrier. It 
makes optical and photographic and 
spectrographic images shimmer and 
scatter. In fact it completely stops most 


of the sun's radiation spectrum. 

Now ... if we could only put our 
instruments outside the earth’s atmos- 
phere ... in a new and extremely 
sophisticated satellite . . . pointed pre- 
cisely at the sun .... 

T oday, development work for that 
satellite— the Advanced Orbiting Solar 
Observatory— is being performed at 
Republic, under a prime contract to 
NASA/Goddard. 

The aoso will orbit 300 miles 
above the earth. In sunlight uninter- 
rupted for months on end. Carrying 
about 250 pounds of instruments to 



collect, store and transmit data on the 
sun’s gamma-ray, x-ray and ultraviolet 
activity. 

It will be aimed at the sun with an 
accuracy of five seconds of arc. That’s 
like shooting at a dime one-half mile 
away. And hitting it. 

nasa’s Advanced Orbiting Solar 
Observatory will look something like 
the model below. Nobody expects it to 
find till the answers that solar physi- 
cists and astronomers have sought for 
350 years. But after it has studied that 
incandescent ball for a while, we’ll be 
a lot less in the dark. 


REPUBLIC 


(Continued from p. 62) 

American Machine & Foundry Co. 
lias bought the Naval Ordnance Plant 
in York, Pa. for $9.6 million. Work 
will begin at the new plant on $25 mil- 
lion in Navy contracts, including anti- 
submarine rocket launching equipment 
and gun directors. 

Hercules Powder Co., Magna, Utah, 
will continue research and development 
work on improved Stage 3 Minuteman 
ICBM motors under a $5. 1-million Air 
Force supplemental contract. 

Douglas Aircraft Co., Long Beach, 
Calif., will build A4E Skyhawk aircraft 
under a $46.7-million firm fixed-price 
contract from the Navy. 

Beckman and Whitley, Inc., San 
Carlos, Calif., will provide destruct de- 
vices for Air Force’s unmanned X-20 
(Dyna-Soar) test vehicles. The $165,000 
contract was awarded by Boeing. 

Boeing Co., Seattle, Wash., and 
NASA have signed a supplemental 
agreement to the contract for develop- 
ment, fabrication, and test of the first 
stage of the Saturn 5 space vehicle at 
an additional cost of approximately 
$27.4 million. 

Yale University, New Haven, Conn., 
has been awarded an $83,785 NASA 
contract to design and develop a world- 
wide radio monitoring network for 
studying Jupiter. Primary function of 
the network will be to monitor the low- 
frequency radio noises sporadically 
emitted from the planet. The monitor- 
ing system will consist of stations loca- 
ted at approximately every 90 deg. in 
longitude around the world. 

General Dynamics/Pomona, has 
been awarded $2.9 million for contin- 
ued R&D work on the Redeye surface- 
to-air guided missile. 

General Precision, Inc., Little Falls, 
N. has been awarded a $3.6-million 
Army contract for Pershing missile 
equipment. 

Belock Instrument Co., College 
Point, N. Y., will build 12 Hawk mis- 
sile trainers under a $2. 2-million Army 
contract. 

Blount Bros. Corp., Montgomery, 
Ala., has been awarded a $5-million 
firm fixed-price Air Force contract to 
build a 50-megawatt electro gas dynam- 
ics research facility at Wright Patterson 
AFB, Dayton, Ohio. 

Radio Corp. of America, Camden, 
N. J., will continue design, manufacture 


II 



LOW NOISE 
MICROWAVE 
AMPLIFICATION 
WITH MASERS 



If you are engaged in advanced space- 
age studies involving high sensitivity 
radar, space communications, low-noise 

aware of the importance and increasing 
use of masersin microwave amplification. 

Masers are used of necessity wher- 

Laser Systems Center, specializing In 
laser/maser R4D and manufacturing, 
now offers several varieties of masers 
for use in the X, XB. and KU bands. 
These include tunable cavity masers or 
complete maser radiometer packages 
(solid-state cavity, helium dewar, mag- 
net, l-F amplifier, and detection and 
display equipment). 


communications 

relay 

- space probe tracking 
• radio astronomy 


LEAR SIEGLER, INC. 


mo WASHTENAW AVENUE 
ANN ARBOR, MICHIGAN 
TELEPHONE 313-eOCSStt 
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STOP pump wear? 
ELIMINATE valve erosion ? 



Costly wear in pumps, valves and other hydraulic, fuel and lube system parts is not inevitable. Even though 
wear is still unavoidable during break-in while rough edges are being worn down, there is no need for it to 
continue merely because the metal surfaces slide over each other. 


New studies by PALL and scientists at leading aerospace and industrial facilities have proven that the cause 
for continued wear is extremely fine contaminants circulating in the fluid. Too small to be seen by the naked 
eye, these less than 5-micron (0.0002") diameter particles act as a lapping compound and grind away at the 
surfaces by getting between the moving parts. 

Naturally, these ultra-fine particles pass right thru the 10-micron nominal (absolute 25-micron) filters used in 
most systems. Most of them even go thru the nominal 1.5-micron (absolute 15-micron) filters found in a few 
of the latest systems. While these filters prevent passage of the large particles that might cause a catastrophic 
failure, they do little to control the wear caused by less than 5-micron contaminants. 

Now there is an exclusive 3-micron absolute filter developed to continuously remove “lapping” size range 
particles, reducing wear and erosion to a negligible amount. Based on an epoxy impregnated and coated paper 
filter medium called ULTIPOR.9, these disposable and relatively inexpensive filters are available for a wide 
range of system requirements. 


PALL 3-MICRON 
ABSOLUTE FILTERS 

Sized to AN6235-4A (13/4” dia. x 41 / 2 " 
long). Both 2-stage & 1-stage filters fit 
into a standard MS28720-12 housing. 
Absolute 3-micron particle removal per 
MIL-F27656A(USAF). Absolute 1-micron 
rating using standard APM-F-9 glass 
beads. Available off-the-shelf, with or 
without housing. 1 Zero media migration. 
* Disposable. * Low cost. 

Send for complete technical literature today. 



AIRCRAFT POROUS MEDIA, me. 

A SUBSIDIARY OF PALL CORPORATION 




and test of Multi-System Test Equip- 
ment for various missile systems under a 
S4-million Army contract. 

Kollsman Instrument Corp., Syosset, 
N. Y., will produce the Sheridan Shil- 
lelagh Weapon System Trainer Visual 
Subsystem, a training device which pre- 
sents turret crews with a presentation 
of realistic simulated battlefield con- 
ditions. The visual subsystem presents 
a 360-dcg. panorama from the periscope 
and tracking telescope. Moving targets 
are presented in color into the two view- 
ing elements in real time motion seem- 
ingly at infinity focus. The simulator 
will allow the trainee to see the initial 
smoke and flash obscuring the telescope. 


as well as the receding missiles, and 
their strike or miss on the target. 

Powcrtron Corp., Plainview, N. Y., 
subsidiary of Giannini Controls Corp.. 
will provide ultrasonic propellant gag- 
ing sensors for the Titan 3 core vehicle 
under a 5177,615 contract from Martin 
Denver. Signals from the sensors will 
monitor the supply of liquid propellant 
and initiate the staging sequence. 

Grumman Aircraft Engineering 
Corp., Bcthpage, N. Y., will build and 
install a three-degree-of-freedom g-seat 
dynamic flight simulator under Sill,- 
541 contract from North American 
Aviation’s Columbus Div. Cockpit of 


the simulator will consist of a side-by- 
side seating arrangement with capability 
of producing a cockpit velocity of 20 
fps. and accelerations as high as 4g. 

Jackson & Moreland, Inc., Boston, 
has been awarded a $92,750 contract 
by the National Aeronautics and Space 
Administration to study the type and 
cost of equipment required for NASA’s 
proposed Electronics Research Center 
(AW Sept. 2, p. 18). 

Lockheed Aircraft Corp. will conduct 
research on the simulation of effects of 
high-altitude nuclear explosions under 
a contract to be awarded by Office of 
Naval Research; 
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AERONAUTICAL ENGINEERING 



Canadair Completes CL-84 VTOL Design 


By Donald E. Fink 

Montreal, Ont.— Final design of the 
twin-turboprop CL-84, a tilt-wing V/ 
STOL utility transport, has been com- 
pleted by Canadair, Ltd., and work on a 
flying prototype is scheduled to begin 

Tlie aircraft is being developed under 
a SI 0-million program funded jointly 
bv Canadair and the Canadian govern- 
ment (AW June 3, p. 28). It will 
produce one flying prototype, a backup 
airframe and an extra set of power 
equipment— engines, transmissions and 
propellers. 


Roll-out of the flying prototype is 
scheduled for December, 1964. Six 
months of ground evaluation— including 
shake tests, structural checks and a 200- 
hr. engine test program— will precede its 
first flight, which is scheduled for July, 
1965. The schedule then calls for tlie 
accumulation of 1 50 flight test hours on 
the prototype by September, 1966. 

The CL-84 is a high-wing monoplane 
with a semi-monocoque fuselage of con- 
ventional aluminum skin and stringer 
construction. It is designed for a variety 
of military missions, ranging from assault 
transport to armed helicopter escort. 
The aircraft also is being proposed 


for some short-haul commercial roles. 

The aircraft will have a maximum 
gross weight of 12,200 lb. for VTOL 
operations and 14,700 lb. for STOL op- 
erations. Its payloads under the two 
modes of operation will be 3,100 lb. and 
5,600 lb. respectively. 

The CL-84 will be 45.5 ft. long and 
14.0 ft. high at the tail. It will have a 
slab-sided fuselage with a two-place 
cockpit and a cabin 10.0 ft. long, 4.7 ft. 
wide and 4.5 ft. high. The fuselage will 
be 5.4 ft. wide and will have a ground 
clearance of 3.1 ft. Access to the cock- 
pit, which will seat the pilots side-by- 
side, will be through a rear, upward- 
swinging cargo door. 

No other access to the cockpit is 
planned, but blow-out escape panels 
will be located in the roof over each 
pilot. Ground level ejection seats, ca- 
pable of boosting the pilots past the 
wing in its upright position, will be 
installed. 

The cabin will have a cargo volume 
of approximately 200 cu. ft. and also 
will be rigged with bench seats for 12 
combat-equipped troops. A tricycle land- 
ing gear will be used, with dual wheel 
units at all three points. They will have 
40 psi. tires for rough field operations. 
The nose wheel unit will retract rear- 
ward into a well between the pilots' 
seats. The main wheels will retract into 
fairings mounted on the lower sides of 
the fuselage. 

Two 1,400 shp. versions of the Lyco- 
ming T53 turboshaft engine will power 
the CL-84. They will be interconnected 
by cross-shafting to a pair of four-bladed, 
l'4-ft. variable pitch propellers and a 
7-ft. tail rotor. 

Four of the engines, designated T-53- 
LTC-1K-4A by Lycoming, have been 



POWER TRAIN IN THE CL-84 will begin with the output shafts from the engine gear 
boxes, which connect to the cross-shaft. This runs along the wing’s tilt axis and connects 
the two propellers. Tail rotor and accessories are driven from a fuselage gear box. Wingtip 
oil cooler inlets will be replaced with ones in the nacelle chin intakes. 
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ordered by Canadair. They will be de- 
livered next October with their 50-lir. 
preliminary flight rating test qualifica- 
tion, which will include operation in 
the vertical position. These advanced 
versions of the T53 have redesigned 
compressor sections, which have in- 
creased pressure ratios and intake air- 
flows, and two-stage turbine sections. 
Two of the engines will be used in the 
flying prototype. The other two will 
be used in engine and propeller static 
thrust tests and will be available for 
installation in the backup airframe if 
a second flying prototype is required. 

Canadair, a subsidiary of General Dy- 
namics Corp., currently is negotiating 
with United Aircraft Corp.'s Hamilton 
Standard Div. and with Curtiss-Wright 
Corp. for the propeller subcontract. 
Static thrust tests arc being conducted 
by Canadair with models of designs 
from both companies. Tlie final design 
will have glass fiber blades with hy- 
draulically controlled pitch. 

Canadair hopes to include the whole 
thrust train in a single contract cover- 
ing the propellers, gearboxes, shaft 
couplings and tail rotor, according to 
Fred C. Phillips, CL-84 program man- 
ager. Phillips said the contract would 


include a bonus-penalty clause covering 
the static thrust guarantees, since static 
thrust in the VTOL mode determines 
the gross weight of the aircraft. 

For vertical takeoff, the propellers will 
have to generate thrust equal to 1.05% 
of the maximum gross weight of the 
aircraft. Tlie takeoff initially will be 
augmented by the slipstream ground ef- 
fect, but this will be treated as a bonus. 

The engines will be mounted in 
nacelles under the wing, which will 
rotate through 90 deg. for vertical flight. 
The engine gearbox will be attached to 
the wing. Tire propeller assembly will 
be cantilevered off the front of it and 
the engine off its back. The nacelle, 
which will not be a load bearing unit, 
will function much like a jet engine 
pod, with its bottom portion forming a 
chin air intake for the engine and the 
oil cooler. Tlie nacelle will be designed 
for quick removal to expose the power 
package for inspection. 

The engine propeller gear boxes will 
be interconnected through a cross-shaft 
linkage. An output shaft will take 
power from the rear of each engine gear 
box and connect it to the cross-shaft, 
which is in line with the wing’s pivot 
axis. The cross linkage passes through 


a fuselage gear box located in the wing 
root and connects with the output shaft 
from the other engine. This couples the 
propeller gear boxes and makes it possi- 
ble to drive both propellers with one 
engine in case of an engine failure, 
which would be catastrophic in vertical 
flight if they were not interconnected. 

be driven by the fuselage gear box 
through a shaft extending back along 
the top of the fuselage. Power outputs 
to drive the aircraft's accessory units 
also are taken from the fuselage gear 
box. Running the cross-shafting in line 
with the wing's pivot point makes it 
possible to design a simple U-shaped 
linkage, since the entire assembly pivots 
as the wing is tilted for vertical takeoffs. 

The wing also will be designed to 
lock at intermediate angles for STOL 
operations, such as takeoffs in 500 ft. 
over 50-ft. obstacles. Phillips said that 
even under combat conditions there 
probably will be numerous small fields 
available from which the CL-84 can be 
operated as an STOL aircraft. This 
mode probably will be used whenever 

E iossible because of the increased per- 
omiance it offers, he said. 

Tlie CL-84 wing will be unswept and 



HALF MODEL OF THE CL-84 V/STOL aircraft currently is being tested in the low-speed wind tunnel at Canadair’s parent company. 
General Dynamics Corp. The model is about onc-qoartcr scale. It is being used to measure aerodynamic forces acting on the airframe 
and to investigate airflow characteristics of the wing and nacelle in the horizontal, intermediate and vertical positions. Wing in the 
above photograph is in the intermediate position as it would be for STOL operations. 
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That’s where we fit in. 

We pioneered movable exhaust nozzles for rocket thrust vectoring. We are also producing 
secondary injection and developing solid injection techniques. These are typical examples 
of our ability in critical areas of design, production, quality control and performance. Our 
other programs include propulsion controls and landing gear for both aircraft and space- 
craft. To find out what we can do for you, write General Sales Manager, South Bend 20, Ind. 


Bendix Products Aerospace Division 







STL 

NEW 
PROPULSION 
OPPORTUNITIES 

In Southern California 

TRW Space Technology Laboratories 
is now developing the descent en- 
gine for the Apollo Lunar Excursion 
Module (LEM), and alternate vernier 
engines for the Surveyor spacecraft 
program. These programs, together 
with other research and develop- 
ment programs now under way at 
STL, combine to create many imme- 
diate openings in advanced propul- 
sion technology. 

Initial assignments will be at STL's 
new Space Technology Center in 
Redondo Beach, near Los Angeles 
International Airport, with opportu- 
nity for transfer to STL's multi- 
million dollar propulsion facility now 
under construction in the San 
Clemente/San Juan Capistrano, Cali- 

Requirements include a 
engineering or science > 
priate experience. 

LIQUID ENGINE DESIGN, 

DEVELOPMENT AND TESTING 
Experience in the design, develop- 
ment or testing of liquid propellant 
propulsion systems, rocket engines. 

chambers, injectors and thrust 
vector controls. 

ROCKET ENGINE TEST STAND 
INSTRUMENTATION AND CONTROLS 
Experience in the design, installa- 

liquid rocket engine test stand data 
acquisition (analog and digital) and 
control systems. 

RESEARCH AND ANALYSIS 
Experience in heat transfer, hydrau- 
lics, gas dynamics, combustion, 
ablative materials, and data proc- 

For interview in your area in the near 
future, act NOW! Forward your 
resume to STL Professional Place- 
ment, Department AW-11, One 
Space Park, Redondo Beach, Cali- 
fornia. TRW is an equal opportunity 
employer. 
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CL-84 Prototype Performance Estimates 



will have a rectangular planform with 
a 35.3-ft. span. It will have full-span 
Krueger flaps on the leading edges and 
combination flap/ailerons on the trail- 
ing edges. These control surfaces will 
provide yaw control in vertical flight 
and roll control in horizontal flight be- 
sides supplementing the lift of the low 
aspect wing. 

A fixed section of Krueger flap with 
an exaggerated chord also will be 
mounted on the front of the wing sec- 
tion that rests on the fuselage. This 
airfoil will improve flow curvature over 
the wing root and prevent the airflow 
from breaking away during slow flight. 
Movement Controls 

Two hydraulically driven ball-screw 
jacks attached forward of the main wing 
spar, will be used to raise the wing for 
vertical or STOL flight. The hinge 
brackets will be located behind the main 
spar. Vertical motion of the aircraft will 
be regulated by varying pitch on the 
main propellers, while the engines are 
maintained at a constant rpm. with 
governors. 

Movement around the roll axis will 
be controlled by differential variation 
of the main propeller pitch. Yaw move- 
ment will be controlled by differential 
deflection of the flap/ailerons in the 
propeller slipstream. Pitch movement 
will be controlled bv varying the tail 
rotor blade angle. The tail rotor will 
have an up-load that will be varied to 
provide the pitch control desired 
throughout vertical flight. 

While transitioning to horizontal 
flight, a mechanical mixing unit will 
phase out the controls used in vertical 
flight and phase in conventional con- 
trols. The principal variant fed into 
the unit will be the wing tilt angle. 


As this changes, gear ratios in the mix- 
ing unit will change. Yaw control, for 
example, will be transferred from dif- 
ferential flap/aileron deflection to the 
rudder. As the transition proceeds into 
the horizontal mode, the tail rotor will 
be stopped and locked, and the dif- 
ferential variation of main propeller 
pitch will be phased out as a control 
means. 

The basic cockpit controls in the 
CL-84 are conventional stick, throttle, 
rudder pedals and propeller pitch con- 
trol units. The mixing system to which 
they are connected will be designed to 
produce normal aircraft responses to 
normal control movements in vertical, 
transitional and horizontal flight. This 
will eliminate special training for pilots 
of conventional aircraft who make a 
transition to the CL-84. according to 
Phillips. 

The design and operating mode of 
the CL-84 created some aerodynamic 
problems not encountered with conven- 
tional aircraft. The changing angle of 
the CL-S4’s wing during transition, and 
the destabilizing effect of the larger 
than normal propellers dictated a special 
tail design, for example. It is consider- 
ably larger than that required for a 
conventional aircraft of the same size. 
Angle of Incidence 

The tail has a large, central vertical 
stabilizer mounted on top of the fuse- 
lage and two smaller ones mounted as 
end-plates on the horizontal stabilizer. 
The horizontal stabilizer also will have 
a 20 deg. variable angle of incidence, 
which will be regulated by the main wing 
tilt angle. In vertical or hover flight 
the slipstream over the wing will not 
affect the tail surface, but wand tunnel 
tests with CL-84 models showed that 
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move it, raise it, rotate it! 


GROUND SUPPORT EQUIPMENT DEMANDS POWER 
-PLENTY OF IT. AND VICKERS HYDRAULICS CAN 
RAISE— MOVE— TRAVERSE • MOST ANYTHING. 

Accuracy is extraordinary. Control is positive. Acceleration, 
deceleration, reversal are faster than with any other power 
transmission. How fast? In just 30 milliseconds a piston pump 
can go from zero to maximum output! And, you can elevate and 
train accurately at speeds near zero. 

Vickers hydraulics offer higher horsepower in smaller envelopes 
—the widest range of hp ratings available. Hydraulic power 
means added safety in explosive atmospheres. In high tem- 
peratures, fire resistant fluids can be used. 


Yes, you get not only a comprehensive line of hydraulic compo- 
nents and power packages, but you cash in on skilled manpower, 
too. Remember: Vickers hydraulic engineering staff is the largest, 
most experienced anywhere. And backing them is an unmatched 
R&D facility. 
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Dickers 


at low speeds and during portions or 
the transition, the slipstream hit the 
horizontal stabilizer at angles as great 
as 30 deg. 

Coupling the tail angle of incidence 
with the wing tilt angle will keep the 
rear surface oriented at a positive lift 
angle in the slipstream. This will per- 
mit it to generate an up-load at all 
times and will prevent the slipstream 
from washing down on the tail and caus- 
ing a pitch-up. 

The tri-tail is the principal change 
made as a result of the wind tunnel 
tests with models of the first design, 
which was shown last spring (AW Feb. 
18, p. 43). Other changes include a 
lengthened fuselage to balance the 
added tail weight, a dorsal fin to im- 
prove longitudinal stability and provide 
a fairing for the tail rotor shaft, and 
a change in the layout of the cockpit 
window. 

Pilot Opinion Sought 

The original design bad deep side 
windows that were rounded at tne bot- 
tom to give the pilots good downward 
visibility for vertical flight, but the win- 
dows in the present configuration will 
be rectangular. Pilot judgments were 
obtained on the cockpit and window 
layouts, Phillips said, and it was de- 
cided that the rectangular windows 
would provide a 20 deg. field of vision 



is considered to be sufficient for the 
type of operations in which the CL-84 
will be used, according to Phillips. 

Primary missions considered for the 
CL-84 are military. As an armed heli- 
copter escort, Phillips said, the air- 
craft would be armed with a 20 mm. 
gun pod on an external pylon slung 
from the fuselage’s centerline, folding 
fin rockets in fuselage pods on either 
side of the gun pod. and a 7.62 mm. 
minigun mounted in the nose. Ground 
clearance with the large gun pod at- 
tached would be about 13 in. Fuselage 
mounting of all forward firing weapons 
is required, according to Phillips, be- 
cause it would be difficult to fire 


through the disc of the wide-blade 
propellers. 

Range on an average mission at about 
230 mph. will be about 345 mi. with 
a vertical takeoff and about 330 mi. 
after a STOL takeoff. The shorter 
range with a STOL takeoff is accounted 
for by the heavier payload. Maximum 
fuel load, including a 10% reserve, is 
1,600 lb. carried in wing cells. Longer 
ranges will be possible under certain 
conditions— by using only one engine 
during cruise, or by cruising at high 
altitudes— Phillips said. 

Varied Missions 

Maximum speed expected from the 
CL-84 with military power and sea 
level conditions is 330 mph. Maxi- 
mum speed with normal power will be 
about 325 mph. 

Other missions projected for the 
CL-84 include anti-submarine warfare, 
surveillance, search and rescue and a 
variety of utility transport roles. 

Phillips said the military roles are 
considered primary and the utility-sup- 
port roles secondary. 

Automatic stabilization equipment, 
similar to that used in helicopters, is 
being evaluated for the CL-84 to give 
it full IFR capabilities. Such equip- 
ment would be a requirement for anti- 
submarine work. Canadair intends to 
have auto-stabilization equipment avail- 
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Well known for its go anywhere, do anything capability, 
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The aerospace industry depends on Gits versatility 
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able during the CL-S4 flight program 
for operational evaluations. 

Endurance on the variety of military 
missions the CL-84 is designed to per- 
form varies from 2 hr., when the oper- 
ating speed ranges between 120 and 170 
mph., and slightly less than 1.5 hr., 
when the operating speed averages 
closer to 70 mph. Hovering endurance 
at sea level will be slightly under 1 hr., 
Canadair says. 

Although Canadair plans the CL-84 
as a conventionally constructed alumi- 
num aircraft, it also is conducting a 
basic glass fiber structure research pro- 
gram. Engineers expect to complete it 
at about the same time the CL-84 flight 
test program ends. By that time they 
will have complete data on structural 
and fatigue problems involved with the 
aircraft. If the conditions appear fa- 
vorable enough, they may use reinforced 
glass fiber materials and glass fiber 
honeycomb in production versions of 
the aircraft. 

USAF Drops Bright 
Markings on Aircraft 

Washington— Air Force has aban- 
doned use of high visibility paint on its 
aircraft because it feels that its own sta- 
tistics and studies by the Federal Avia- 
tion Agency have not been conclusive 
in proving that the paint minimizes 
mid-air collisions. 

Called the “conspicuity program” by 
the Air Force, the bright red markings 
in the future will be used only on Train- 
ing Command, tactical training and tar- 
get aircraft. 

All other major commands will re- 
move the paint during regular mainte- 
nance or overhaul. 

FAA studies showed that normally 
the aircraft silhouette can be seen as 
soon as high visibility markings. 

Air Force said it has taken the follow- 
ing actions to reduce the chance of col- 

• Use of Air Defense Command radars 
by FAA to control civil aircraft. 

• Establishing separate refueling areas 
for military aircraft to provide separa- 
tion of instrument flight rules (IFR) 
traffic. 

• Exercising positive control of all Stra- 
tegic Air Command and Tactical Air 
Command flights in coordination with 
FAA. 

• Separating student jet training areas 
from civil routes. 

• Establishing military climb corridors. 

• Developing terminal radar service 
areas to control all aircraft within 1 5 

• Publishing charts showing military 
low-level high-speed routes. 

• Increasing the number of IFR flight 
plans over the number of visual flight 
rule (VFR) flight plans. 
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purpose units are samples of the insula- 
tion capacity at Arrowhead. Glass, asbestos, ceramic, silica and 
exotic ablative insulation technologies are systems engineered 
into today's most advanced aircraft, rocket and missile programs. 
Breaking space age thermal barriers is commonplace at Arrowhead. 
We encourage you to utilize this experience. 
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EBW Simultaneity: 


That's the phrase from ITT for microsecond accu- 
racy on modular Exploding Bridgewire Systems 

□ □ We conceived it, designed it, tested it, and with 
large scale production proved its reliability and safety 
on the most successful ballistic missile utilizing high- 
energy, high-altitude exploding bridgewire ordnance. 

□ □ Here is a team of ITT electroexplosive ordnance 
specialists, Patrick J. Macken (right), Manager of the 
ITT Ordnance and Aircraft Power Section, confers in 
an environmental testing lab following another 
successful high-altitude test of a new ITT exploding 
bridgewire ordnance initiator firing unit. With him are 
George H. Ashmore, Director of Engineering Develop- 
ment (left), and Roger D. Loiler, Senior Member of 
the Technical Staff. 


□ □ This ITT electroexplosive ordnance team is 
ready to work directly with you on your problem- 
thrust termination, stage separation, motor ignition or 
whatever it may be— from the specification stage of 
your vital missile and space projects. 

□ □ Look to ITT, the worldwide leader in electronics' 
with proven performance insafe, sureflying bridgewire 
ordnance. Call or write today. 

ORDNANCE AND AIRCRAFT POWER DEPARTMENT 


ITT 
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Gravity Gradient Feasibility Test Planned 


By Philip J. Klass 

Washington— An extremely simple, 
lightweight and potentially long-lived 
device for keeping a satellite oriented 
toward the earth, using the principle 
of gravity gradient, is prompting in- 
creased interest for possible use in com- 
munication, meteorological and geodetic 
satellites. 

Feasibility of the gravity gradient 
technique, a passive one requiring no 
electric power, was first successfully 
demonstrated by the Johns Hopkins 
University Applied Phvsies Laboratory 
(APL) in the Navy Transit 5B naviga- 
tion satellite launched June 15 (AW 
July 29, p. 25). The concept had been 
suggested in the late 1950s by a num- 
ber of scientists, and a configuration 
somewhat similar to the one used by 
APL, called "vertistat", was proposed 
by L. J. Kamm of General Dynamics/ 
Astronautics in December, 1960, at a 
meeting of the American Rocket So- 

Defensc Dept and the National Aero- 
nautics and Space Administration have 
recently formed a committee, at Penta- 
gon request, to formulate a program 


to test feasibility of gravity gradient 
stabilization at altitudes of several 
thousand miles for possible use in a 
second - generation medium - altitude 
military communication satellite. Grav- 
ity effect decreases as the second power 
of distance from earth center and has 
been demonstrated only to altitudes 
of 600 mi., but APL scientists are con- 
fident that it can be used with little 
increase in weight to altitudes of 5,000 
mi., perhaps beyond. 

NASA also is considering the use 
of gravity gradient stabilization in later 
versions of the Tiros meteorological 
satellite to achieve earth orientation 
with minimum cost and complexity for 
maximum orbital service life. However, 
the attitude stabilization requirement 
for a meteorological satellite is much 
more demanding than for a communi- 
cation satellite. 

The technique developed by APL 
for Transit was reported by Robert 
E. Fischell and Frederick F. Mobley 
at the recent East Coast Conference 
on Aeronautical and Navigational Elec- 
tronics. The complete stabilization de- 
vice used weighs about 9 lb. and con- 
tains a 100-ft. long beryllium-copper 


tape, 2 in. wide and 0.002 in. thick, 
which is wound flat onto a drum with 
one end of the tape secured to the 
drum. Prior to launch the tape is pre- 
vented from unwinding by an enclosure 
which later is released by an explosive 
squib detonated by radio command 
when the satellite is in orbit, Mobley 
reported. 

The metal tape is pre-stressed so that 
when the squib is detonated, natural 
forces will cause it to unwind from 
the drum. As it unreels into space, 
the tape will curl into a circular rod. 
(First attempt to use gravity gradient 
stabilization on the Traac satellite 
launched in 1961 failed because the 
electric motor provided to unfurl the 
tape failed to function, which led to 
present motor-less design.) 

The extendable boom mechanism 
was built by de Havilland Aircraft of 
Canada. 

Attached to the free end of the 100- 
ft. long metal boom is a cup-shaped 
mass which houses a 70-turn helical 
spring with coil diameter of 7.6 in. 
One end of the spring is attached to 
the boom cup-mass while the other 
end attaches to another mass. Tire 
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TRACK AND COMMUNICATE WITH 
ANY SATELLITE - AT ANY ALTITUDE! 

Finding ways to make a worldwide network of com- 
munications satellites completely practical is a chal- 
lenge we are meeting today at General Telephone & 
Electronics. 

Not long ago an antenna developed for the U.S. Army 
Satellite Communications Agency by our Sylvania sub- 
sidiary contacted the NASA SYNCOM II satellite at an 
altitude of 22,300 miles, and provided a communica- 
tions link between California and the West Coast of 
Africa. This distance— 7,700 miles— is the greatest yet 
spanned between two points on earth by way of a com- 
munications satellite. 

More important is the performance of the Sylvania an- 
tenna. It tracked the orbital satellite within 24/1000th 
of a degree— an accuracy far in excess of any compar- 
able equipment. Because of this performance, this 60- 
foot antenna not only provides communications, but 
can accurately track and command satellites in low, 
medium and synchronous orbits. And Sylvania has 
placed two such antennas and associated ground 
terminals in operation, which stand ready for future 
communications satellite programs. 

Working with government agencies providing support 
equipment for future worldwide communications sys- 
tems is one of the many ways that the scientists and 
engineers of the General Telephone & Electronics cor- 
porate family advance the nation's progress in space. 
The vast communications and electronics capabilities of 
GT&E, directed through Sylvania Electronic Systems, 
can research, design, produce, install and service com- 
plete electronic systems. These systems include detec- 
tion and tracking, electronic warfare, intelligence and 
reconnaissance, communications, data processing and 
display. 

That is why we say the many worlds of peacetime and 
defense electronics meet at Sylvania Electronic Systems, 
Division of Sylvania Electric Products Inc., 40 Sylvan Road, 
Waltham 54, Massachusetts. 
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THE SUPER DEPENDABLES from Stratoflex are contributing to maintenance-free operation of 
today's jet aircraft, missiles and ground support systems. | SUPER T-HP TEFLON* HOSE ASSEMBLIES are designed 
for high pressure missile and aircraft applications, feature a stainless steel braided cover hose and inner tube of 
Teflon. Working pressure 3000 PSI. Exceed ARP 604A requirements. % SUPER-T TEFLON HOSE ASSEMBLIES for 
medium pressure applications on aircraft and missiles. Working pressure 1500 PSI. Exceed MIL-H-25579 requirements. 
Both Super T-HP and Super-T hose are unaffected by all fuels or synthetic hose lubricants, acids, solvents, alcohols and 
coolants. Temperature range -65° to 450° F. Hose is factory assembled with permanently attached, corrosion resistant 
fittings. Assemblies available with straight, 45° and 90° elbows. A STRATOFLEX 134, 135 & 136 HOSE ASSEMBLIES 
for ground support systems operate up to 8,500 PSI. Feature a high density Polyethylene inner tube for transferring 
air, nitrogen, argon, helium and other inert gases in either liquid or gaseous stage. Temperature range — 65°tol60°F. 
Stainless steel fittings are leakproof and permanently attached. Assemblies exceed MIL-H-27462 and MIL-H-26666A re- 
quirements. For complete information on the Super Dependables, write Stratoflex, Inc., Box 10398, Fort Worth, Texas. 
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spring and its mass are temporarily 
secured to the cup-shaped end of the 
100 ft. boom by a material which sub- 
limes slowly over a period of 12-24 hr., 
releasing 6rst the spring's mass and then 
individual coils of the spring itself, un- 
til the spring and its mass extend out 
from the end of the boom (see sketch ) . 
The combination of the spring and 
mass serve to help damp out oscilla- 
tions (librations) of the satellite about 
the local vertical; i.e., the line to the 
apparent center of the earth. When 
extended, the mass at the end of the 
boom weighs about 1.85 lb. while the 
mass at the end of the spring weighs 
3.85 lb. 

Gravitational Field 

In this configuration, torques gen- 
erated by the earth's gravitational field 
attempt to align the boom's long axis 
to the local vertical both in the plane 
of satellite motion (pitch axis) and at 
right angles to it (roll axis). The action 
can be compared grossly to that of a 
pendulum, except that due to the 
satellite’s orbital velocity the boom can 
align itself either aimed toward the 
earth or away from the earth. For this 
reason, the satellite must be oriented 
so the boom will be aimed in the de- 
sired direction (up or down) before it 
is extended. 

The magnitude of the gravity gradi- 
ent torque generated is an inverse func- 
tion of the square of the satellite’s 
distance from the center of the earth, 
a direction function of the sine of twice 
the angle between the satellite's long 
axis and the vertical, and the difference 
between the moment-of-inertia about 
the roll/pitch axes and the moment 
of inertia about the yaw axis— assum- 
ing a symmetrical cylindrical satellite 
configuration. 

As seen by an observer fixed in space. 



SELF EXTENDABLE boom, containing a 
100-ft. long ribbon boom, two masses and a 
helical spring, is made by de Havilland Air- 
craft of Canada. The total weight of the 
self extendable boom is 9 lb. 


an earth-oriented satellite must make 
one complete revolution during each 

The torque that is needed to produce 
this one-revolution-per-orbit rotation is 
supplied, in this case, by gravity gradi- 
ent effect. If the satellite is oriented 
so that the boom axis is nearly aligned 
with the vertical, as the satellite moves 

its position in space until its boom 
axis is far enough off the vertical to 
generate sufficient torque to cause the 
satellite to begin to swing back toward 
the vertical. 

Because the satellite behaves some- 
what like a pendulum it will overshoot 


the vertical until sufficient gravity gradi- 
ent torque develops to cause it to swing 
back in the opposite direction, as shown 
in the sketch, p. 79. The natural period 
of this oscillation is an inverse function 
of the satellite’s angular velocity and 
the ratio of its yaw axis moment-of- 
inertia to its pitch/roll axis moment-of- 
inertia. 

Transit Configuration 

For a gravity-stabilized satellite of 
the Transit configuration at an altitude 
of about 500 mi., the natural period 
of oscillation in the orbital plane is 
about 58 min. while the period at right 
angles to the orbital plane is about 50 



Sweetly as your oscillographs are functioning, 
there are still things that can be done to get 
the data out faster. There are ways to get rec- 
ords that are cleaner to read. A 475-foot roll 
of record whooshing out of a processor every 
three minutes! That’s the kind of thing you 
need friends for. 

Pick up a phone and call 716 LO 2-6000, 
Ext. 3257. Photorecording Methods Division, 
Eastman Kodak Com p any , Rochester 4, N. Y. 

I Kodak I 
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COMMAND 

RECEIVERS 


PROVEN RELIABILITY IN ACTUAL USE has made Motorola 
command receivers the most widely specified command instrumentation 
today for advanced aerospace functions. These compact FM receivers de- 
liver a threshold sensitivity of 5 microvolts over a full temperature range of 
— 54° C to +71° C.and have been fully qualified to other extreme environ- 
mental requirements of the most rigorous missile and space applications. 
They can also be supplied with a complete selection of tone channels from 
0 to 20. For example... USED ON SATURN, Motorola Model MCR-101, 
shown in illustration above, provides 10 channels, weighs only 2 lbs., 15 oz. 
USED ON AGENA MCR-307, the smallest, lightest 3-channel | 

unit made, weighs but 2 lbs. USED ON POLARIS ^ MCR-312, 

features an isolated ground system, supplies 3 decoder channels, weighs3lbs. 
USED ON MINUTEMAN MCR-403, contains^ decoder 


channels, weighs 3 lbs., 13 oz. USED ON MERCURY 
MCR-102/MAD-101 , receiver-decoder combination, provides a 20 channel sys- 
tem, weighs but 5 lbs. Standard 3- and 10- channel receivers are available for 
fast, off-the-shelf delivery. For full performance specifications, or modification 
data to meet other parameters, write our Instrumentation Products Group today. 

MOTOROLA 



SHOWN PARTIALLY UNREELED, self-ex- 
tendable boom consists of thin pre-stressed 
ribbon of beryllium-copper tape wound flat 
onto a drum. When unlatched by explosive 
squib, once satellite is properly positioned in 
orbit, internal forces cause drum to unwind 
tape, which curls into circular shape to fomr 
100-ft. long boom. 

min., the difference being due to the 
gyroscopic effect of satellite motion in 
the orbital plane, according to Fischell. 

The maximum angle through which a 
gravity gradient oriented satellite with- 
out damping provisions will librate is 
a function of the precision with which 
it is initially oriented to the vertical 
when the metal tape boom is erected 
and the ratio of the moments-of-inertia 
of the pitch/roll axis to the yaw axis. 

Where the pitch/roll axis moment 
of inertia is verv much higher than 
the yaw axis, which normally would 
be the case, the maximum angle of 
swing on either side of the vertical 
becomes essentially a function only of 
the initial angle of vertical misalign- 
ment at the time the boom is erected. 
A misalignment initially of 15 deg., 
for example, would result in a swing 
of 40 deg. either side of the vertical 
for a gravity gradient stabilized satellite 
without damping. 

Oscillations of this magnitude are 
much too large for most applications, 
which explains why APL adds a damp- 
ing spring and mass at the end of the 
100 ft. boom. The technique of using 
an extremely weak spring and mass, 
suggested by APL’s Dr. R. R. Newton, 
is only one of several possible ways 
of providing the necessary damping, 
but its feasibility has been demon- 
strated in the Transit launched in June. 

When the boom is erected by radio 
command, slots are opened which ex- 
pose the biphenyl sublimation material 
holding the spring and its mass within 
the cup-shaped mass on the end of the 
boom to the vacuum of space. As 
sublimation takes place, the spring mass 
is first to be released a few hours later 
and the gravity gradient force acting 
on this mass pulls on the spring to 
release it a coil at a time. As the 
satellite and boom librate slowly, gravity 
gradient forces and libration motion 
will cause the spring mass to lag or 
lead the boom and to move toward 
or away from the end of the boom, 
compressing the spring length to about 
10 ft. or extending it to about 100 ft. 

By this means the libration energy 
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is absorbed by the mechanical hystere- 
sis of the spring and dissipated in the 
form of heat. To increase the damping 
effect, the beryllium-copper spring used 
in Transit was coated with an 0.0008- 
in. thick layer of mechanically soft 
cadmium which in turn was enclosed 
by an 0.0002 in. layer of deposited gold 
to prevent sublimation of the cadmium. 
The spring had a constant of 2.14 x 
10- lb. ft. 

Using the configuration described, 
telemetry data obtained from the 
Transit satellite indicates that it ori- 
ented itself to within about 6 deg. of 
the vertical, oscillating through a total 
angle of about 12 deg. (Because of 
Defense Dept, security policy, APL 
scientists do not use the name "Transit" 
but refer to the satellite by its official 
catalog number of 1 961-22 A, or just 
“22A .) 

Launched from the Pacific Missile 
Range by a Blue Scout booster, the 
satellite was placed in a circular polar 
orbit at roughly 400 naut. mi. altitude 
with a period of 99.71 min. and an 
eccentricity of 0.0032. Satellite had a 

3 >in rate of about 200 rpm. imme- 
iately prior to separation from the final 
stage. 

Shortly after separation, two "yo- 
yo" de-spin weights attached to cables 
were released, a technique used previ- 
ously on Tiros and earlier APL satel- 
lites, to decrease the spin rate to 1.02 
rpm., Mobley reported. Two magnetic 






TRANSPONDERS 


PROVEN RELIABILITY IN ACTUAL USE makes Motorola 
radar transponders the logical choice for critical tracking, data and control 
missions. Case in point... AN/DPN-66 (Motorola SST-102A) illustrated above, 
USED ON SATURN, PERSHING and over 15 other current aerospace 
programs. A precision C-band unit, weighs 10.8 lbs., occupies 200 cu. in., it is 
just one of a complete line of transponders ready for fast, off-the-shelf delivery. 
Others include: USED ON SCOUT, ATHENA and at WSMR ^ 
SST-131,this transponder is an extremely rugged microminiature superhet- 
erodyne unit, weighs only 3 lbs. and occupies just 40 cu. in., qualified for 
high-thrust, solid propellant boosters. Power: 400 watts. Sensitivity: —65 dbm. 
USED AT AFMTC AN/DPN-71, a high-power, superhetero- 

dyne unit for deep -space tracking assignments. Power: 20 k w. Sensitivity: 
—75 dbm. USED ON SATURN, and PERSHING |^jj AN/DRN-11, 
UDOP (UHF Doppler) transponder provides extreme range and position accu- 
racy for ballistic vehicles. Power: 3 watts (15-watt power amplifier optional). 
Sensitivity: 5 microvolts. USED ON NAVY AIRCRAFT 
AN/APN-132, an X-band transponder with 5 channel decoder. Power: 100 
watts. Sensitivity: —65 dbm. For full performance specifications, or modifica- 
tion data to meet other parameters, write our Instrumentation Products Group. 

MOTOROLA 
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Lock-up choice . . . 



Locks in reliability 


Choose one of two ways to lock in unmatched reli- 
ability in the 200-position DUALATCH* Cable Con- 
nector: cam action handle or screw type knob. Either 
way and with any number of contacts up to 200. you 
have locked in top performance for even the most 
complex application. 

The DUALATCH Contact tells the reliability story. Out 
of millions of these contacts now in use not one single 
operating failure has been reported ! 

The DUALATCH Contact is hermaphroditic, with a 
dual, high-conductivity contact area. Aligns and mates 
perfectly. Has full-sweep self-cleaning wiping action 
for greater contact redundancy. Benefits from 70% 
lower engagement and separation forces than most 
other contacts. And while rated for 2,000 insertions 
and extractions, it has been successfully tested for 
10,000 such cycles without pushouts or degradation 
of electrical characteristics. In addition: 

AMP precisely controlled compression crimping (with 
matched tooling) adds measurably to both reliability 
and versatility. And the ease and speed of auto- 
matic application — up to 1,500 contacts per hour — 
results in lowest applied cost. Other advantages: 


available with cable outlet positioned at 45’ or 90’ 
cost-saving stamped and formed contacts 
■ can be electrically disengaged without 
mechanical separation 
AMP standard gold over nickel plating 
exact polarization to assure proper coupling 
voltage rating: 1,000 volts ac, rms; current rating 
in excess of three amperes 
available in wire sizes #20-24 AWG and 
#16-18 AWG 

Write for additional data. 

| AMP!?! 


INCORPORATED | DIVISION 
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hysteresis rods, at right angles to the 
spin axis and to one another, reacting 
with the earth’s magnetic field then 
reduced the spin rate to less than 0.008 
rpm. after 69 hr. in orbit. 

At that point an electromagnet whose 
magnetic dipole moment axis coincided 
with the axis of the satellite which was 
tn be earth oriented was energized by 
radio command. This generated a mag- 
netic field that attempted to align the 
satellite’s future-vertical axis to the 
direction of the earth’s magnetic field 
which is horizontal near the equator 
but becomes vertical near the magnetic 

Boom Deployment 

When the satellite has aligned itself 
to the earth’s magnetic field and the 
satellite is over the polar region where 
the earth’s field is nearly vertical, the 
tape boom can be deployed. 

During the Transit (22A) experiment, 
the electromagnet was energized ap- 
proximately 69 hr. after the orbit in- 
jection. Approximately 1 2 hr. later when 
the satellite was aligned to within a 
fraction of a degree of the earth’s field 
and was over the pole where the earth’s 
field is within about 11 deg. of the 
vertical, the boom was erected. The 
polarity of current used in the electro- 
magnet had been chosen so that it 
would cause the boom to be aimed 
away from the earth. Satellite orienta- 
tion with respect to the earth’s mag- 
netic field was determined by means 
of a three-axis vector magnetometer on 
board the satellite whose output was 
telemetered to the earth. 

Telemetry Data 

It required about 77 sec. after the 
squib was fired for the boom to fully 
unreel itself, as determined bv teleme- 
try data, according to Mobley. This 
figure was only slightly longer than 
that which was experienced in earlier 
ground tests. 

To enable APL scientists to deter- 
mine whether the damping mass and 
spring had deployed and were func- 
tioning as planned, the spring’s mass 
was equipped with a small lamp, flasher 
circuit and its own solar cells to provide 
electric power. Inside the cup-mass at 
the end of the 100 ft. boom was a 
photo-cell which was exposed to the 
flashing light from the underside of 
the spring’s mass. The intensity of 
photo-cell illumination, telemetered 
back to earth, was a function of both 
the distance the spring had extended 
and its angle relative to the boom. 

Initially the photo-cell illumination 
was very low. suggesting either that 
the spring had extended more than 
100 ft. or was tipped beyond the 45- 
deg. receiving angle of the photo-cell. 
But after several days the flashing light 
signals increased in magnitude show- 


ing that the spring was returning to its 
equilibrium extension of about 20 ft., 
Mobley reported. 

Because there is no storage of data 
aboard the satellite and it is visible for 
only 10-14 min. during each 99.7-min. 
orbit, and because it is librating about 
the vertical, it is difficult to determine 
precisely the accuracy of the vertical 
stabilization achieved, Mobley points 
out. However, within these limitations 
the data indicated that the satellite 
had stabilized to within 8 deg. of the 
vertical along the orbital plane within 
one week after the boom was extended, 
and had achieved a similar figure in the 


cross-plane axis several days later. After 
2i weeks in orbit, the satellite appeared 
to be swinging no more than 6 deg. 
cither side of the vertical in both the 
orbital and cross-axis planes. 

Analysis of data from the 22A satel- 
lite showed that the side of the 100 
ft. boom illuminated by the sun reaches 
a much higher temperature than the 

a osite side, causing the boom to be 
ected by approximately 5 deg. from 
the vertical under such conditions. This 
also is believed responsible for a high 
frequency attitude oscillation, of about 
three cycles per minute, apparently 
caused by shock or vibration along the 



JOY AXIVANE FANS FOR ELECTRONICS AND MISSLES-When fan 

requirements call for high capacities and extremely small dimensions, specify 
custom-designed Joy Axivane fans. The high pressure output of Axivane fans 
allows a more compact arrangement of electronic equipment. Larger air- 
spaces usually needed for natural ventilation can be compacted because spot 
ventilation requires less room; provides more dependable operation. For- 
missile and electronic equipment cooling use, Joy Axivane fans have proved 
extremely dependable in high and low pressure applications and at altitudes 
up to 50,000 feet. For complete details write to Joy Manufacturing Company, 
Oliver Building, Pittsburgh 22, Pennsylvania. 

JOY 
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using only one piece of special equipment. 


engines on Northrop’s F-5 


In a pinch, you can change 


You won’t see the engines of any other contemporary 
fighter planes being changed this way. 

To remove their engines requires complex equip- 
ment and hours of labor. 

But the Northrop F-5 was designed with great sim- 
plicity to give it maximum usefulness in forward-area 


bases. Its engines are so lightweight and easy to re- 
move they can be changed manually if necessary. 

This is typical of the F-5’s practical design. In oper- 
ational squadrons, the F-5 will require considerably 
less man-hours of maintenance per flight hour than 
other supersonic fighters. It is the first U.S. supersonic 


fighter designed to operate from sod fields and unim- 
proved runways. 

The F-5’s performance matches its practicality. It 
can operate as an air-to-air fighter, close support wea- 
pon, attack fighter/bomber, or reconnaissance air- 
craft. It weighs 8,100 pounds unfueled, yet can carry 


6,200 pounds of ordnance payloads and extra fuel. 

In clean configuration, the F-5 has a sea level rate 
of climb of 30,000 feet per minute, and can fly super- 
sonic at altitudes up to 50,000 feet. In ferry configura- 
tion, maximum range is a healthy 1,650 nautical miles. 

The F-5 is quite an airplane. 

NORTHROP F-5 



for providing, in real time, a dynamic measurement of 
coherence between any two random signals. Data analysis 
Applications include: Multi-Variant Correlations, Signal 
Detection, Pattern Recognition, Propagation Velocity, Struc- 
tural Responses, Logarithmic Decrements, Fluctuating 
Pressure Tests, Adaptive Control, Speech Recognition and 
Nyquist Stability Criterion. "Potent Ponding 



PROBLEMATICAL RECREATIONS 198 



A man packing one-inch spheres into a rectangular tray exactly 
fills the tray in a single layer with no slack, using a rectangular 
packing. Trying a different arrangement, he fits in one more 
sphere. He then uses a third arrangement and fits in still another 
sphere. What is the size of the tray? — Contributed 

A half-inch in length is the size of a new, ultra-short potentiom- 
eter from our Precision Products division. The MDU20-10 is the 
smallest 10-turn, size 20 pot now in use. Weighs only 55 grams, 
too. A new wiper design eliminates all mechanical wiper backlash. 
Total resistance of our new pot is 250 ohms to 150K ohms with 
200K ohms available on order. They can tell you a lot more if 
you write to 200 East Third Street, Mount Vernon, N.Y. 

ANSWER TO LAST WEEK'S PROBLEM: X 15 + 1 = (X° — 2X 5 + 3X 4 — 

3X 3 + 3X-— 2X+ 1 ) (X° + 2X 8 + X T - X" - 2X 5 - 2X 4 - X 8 + X* -F 
2X+1). 


boom's length induced by the thermal 
bending. 

By coating the boom with high- 
reflective material, such as silver, the 
heating should be greatly reduced, Mob- 
ley says, and he indicates that APL 
recently has obtained confirmation of 
this cure but declined to elaborate. 
Presumably this is a reference to the 
Transit 5B satellite launched on 
Sept. 28. 

Full technical details on the APL 
technique, including a discussion of 
the effect of stray perturbing torques 
due to earth's field, solar pressure and 
aerodynamic effects, are contained in 
Applied Physics Laboratory report en- 
titled : "A System For Passive Gravity 
Gradient Stabilization of Earth Satel- 
lites,” by Fischell and Mobley, identi- 
fied as TG-514. APL is Ideated in 
Silver Spring, Md. 

■ GHnnriT 1 ■ | 
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► Phoenix Microcircuit Sources Picked 
—Four semiconductor companies were 
picked recently bv Litton Industries as 
multiple sources for semiconductor 
microcircuits to be used in the com- 
puter and display systems for the 
Phoenix air-to-air missile. Litton is 
building these systems under subcon- 
tract to Hughes Aircraft Co., Navy 
prime contractor for the Phoenix, the 
primary anticipated armament for the 
F-111B (Navy v ersion of TFX) fleet de- 
fense interceptor. The four companies, 
chosen as suppliers on what may be, 
along with Minuteman (AW Oct. 28, 
p. 70), one of the largest single micro- 
circuit programs, are Fairchild Semi- 
conductor and Motorola (sharing about 
J of an initial order of about 80,000 
units) and Svlvania and TRW Semi- 
conductors. dividing the remainder of 
the order. The four were picked on the 
basis of a funded design program con- 
ducted by Litton among seven poten- 
tial suppliers (AW Sept. 2, p. 87). 

► Motorola Wins Autonctics Competi- 
tion— Motorola has been selected by 
Autonetics Div. of North American 
Aviation as sole supplier of semicon- 
ductor microcircuits for its Monica gen- 
eral purpose digital computers (AW 
June 17, p. 90), now in design and 
early development under companv 
funds. Autonetics has proposed a com- 
puter of this type in the Air Force’s 
recent competition (AW Sept. 30, p. 
30) for studies of a standardized space 
guidance system. Initial contract for 
17 circuit types to Motorola is for 
S 300,000. 


m LITTON INDUSTRIES 

Beverly Hills. California 


► Chelate Laser Promise Cited— A 
chelate laser using an organic combina- 
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We're working toward comparable reliability. 


It’s coming. 

We’re developing and breadboarding a whole new gen- 
eration of ultrareliable aerospace communications hard- 
ware. Right now, we’re working on equipment with a 
mean time between failure of 10 to 20 years. 

Here at Bendix Radio, we’re also engaged in many other 
space-oriented research activities. Active programs include 
manned space laboratories, lunar reconnaissance, and 
unmanned and manned probes to Mars and beyond. In 
these programs we are supporting a number of prime 


contractors and bidders as exclusive electronic payload 
subsystem manager. Our services are in demand because 
of our management, design, manufacturing, systems, inte- 
gration experience, and advanced technique development. 

Do you need more performance from a pound of pay- 
load? We can get it. Do you want someone to share your 
systems load? Call on us. While our concepts are imagina- 
tive, our hardware is eminently practical. 

For more information, write Government Products, 
Baltimore, Maryland 21204. 


Bendix Radio Division 



When you can’t see a thing. 


it’s comforting to know that Honeywell is 
doing your looking for you. Comforting to 
know that your instruments are backed 
by the stature, skill and experience of 
Honeywell, a leader in the aircraft and 
aerospace instrument field. Over the 
years, we have pioneered many advanced 
aircraft instruments and mechanisms to 
meet the most baffling demands of weight, 



size, readability, stability, ruggedness, as 
well as precise electrical characteristics. 
On countless occasions, new materials, 
configurations — even new concepts — 
have been developed. All this makes us 
at Honeywell confident that we can 
custom-design an aircraft instrument or 
mechanism to match your specifications, 
and in a surprisingly short time, too! 



HONEYWELL 

MECHANISMS 

Each mechanism was custom-designed 
to answer a particular application prob- 
lem. Honeywell versatility is suggested 
by the variety of mechanisms illustrated 
. . . ranging from subminiature sealed 
indicators to the more elaborate bar 
indicators. The unusual flexibility of 
Honeywell's plant facilities permits 
rapid design, testing and manufacture 
of specialized work. Whether you want 
a miniature mechanism or a complex 
system, Honeywell can help you. Write 
Honeywell, Precision Meter Div., Grenier 
Field, Manchester, New Hampshire. 
“WHERE ELECTRONICS MEETS THE EYE" 

Honeywell 


tion of piperidine and europium ben- 
zoylacetonate in alcohol solution could 
open the door to a wide number of new 
liquid lasers, according to scientists at 
Electro-Optical Systems, where the new 
laser was operated. The compound con- 
sists of five ligands, a chelate composi- 
tion not previously established, the com- 
pany says. This may make possible 
many new chelate combinations. The 
laser operated by Electro-Optical is 
cryogenically cooled, and oscillates at 
6,130 angstroms in the yellow portion 
of the spectrum. It may be capable of 
operating in continuous wave mode and 
eventually might provide higher CW 
power than available from lasers made 
of inorganic crystals. 

► Autonetics Forms Command and 
Control Unit— A command and control 
department was organized recently with- 
in Autonetics’ Data Systems Div. to ex- 
ploit command and control business, 
particularly military systems requiring 
high reliability, small size and weight 
and ruggedness. A number of aero- 
space companies have been taking 
similar steps, several of them to capi- 
talize on present and potential airlifted 
tactical command requirements. 

► USAF to Test Loran Receiver— A 
simple, lightweight microminiaturized 
Loran C receiver (AW July 1, p. 89), 
developed by Sperry Gyroscope under 
contract to Navy BuWeps, will be flight 
tested next month by the Air Force’s 
Aeronautical Svstems Div. in a Lock- 
heed C-l 30. The receiver, AN/ARN-76, 
uses 892 digital semiconductor micro- 
circuits of five different types to satisfy 
85% of its functional needs and to help 
make possible a fivefold increase in 
MTBF over a comparable Loran re- 
ceiver. The ARN-76 is considerably sim- 

E lified with operational controls reduced 
rom 26 to 5 in number, weight cut to 
20 lb. from a 60-70-lb. level. The com- 
pany plans to build 100 models of a 
slightly revised version of this receiver, 
using microcircuits for 95% of its func- 
tions. Cost, Sperry says, could be re- 
duced by as much as 80%, dropping re- 
ceiver price to $5,000-$10,000. Four 
qualified microcircuit suppliers for the 
equipment arc Texas Instruments, Fair- 
child, Westinghouse and General 
Micro-Electronics. 

► Hypersonic Velocity Sensing— An un- 
usual technique for determining veloc- 
ity of a hypersonic vehicle is being ex- 
plored bv Giannini Controls Corp. 
under funding from USAF's Aeronau- 
tical Systems Div. A magnetic field 
will be set up that will interact with 
the plasma at the front of the vehicle, 
causing perturbations in the ion den- 
sity. Several possible methods of then 
collecting measuring ions from which 
velocity can be determined are under 


investigation. The most promising of 
these appears to be the use of capacitive 
probes. The company will be testing 
a breadboard prototype of the sensor 
in the current phase of the effort. 

► Transitron Shows Three-Month Profit 
— Transitron Electronic Corp. reports 
net earnings after taxes of SI 51,516 for 
the three-month period ended Sept. 28, 
compared with a deficit of $691,674 
after tax carryback for the comparable 
period last year. Sales for the quarter 
were 55,022,395 compared with $5,450,- 
623 for the like period. 

► First Microminiature Amplifier Stage 
—using vacuum-deposited thin film 
components— has been fabricated and 
operated by the Anny’s Harry Diamond 
Laboratories. Two 30-mc. IF amplifiers 
with power gains of 15.1 db. and 14.7 
db. and a bandwidth of about 10 me. 
were constructed from vacuum-de- 
posited thin-film conductors, resistors 
and capacitors and an inserted coil and 
transistor. Spark erosion machine was 
used to produce dimensionally accu- 
rate stainless steel masks. Designers of 
the amplifier stage believe that the thin 
metal film resistors, deposited from a 
vapor nickel and chromium, are more 
stable than conventional screen-printed 
carbon composition resistors. Thin film 
capacitors made from silicon monoxide 
and aluminum, exhibited capacitance 
values of 0.0011 microfarad, near the 
upper limit for capacitors of this type. 

► High-Power VHF Multiplier-Har- 
monic generator using varactors which 
follow a 1 power law rather than the 
1 power law of conventional abrupt- 
junction varactor, has yielded efficien- 
cies of 70% in a frequency tripler which 
converts 50 me. to 1 50 me., and 60% 
efficiency for 150 me. to 450 me. con- 
version with input powers of 50 watts, 
according to a paper presented at Elec- 
tron Devices Meeting by Dr. William 
Taylor. M. J. Bentivcgna and Dr. Ger- 
ald Schaffner of Motorola Semiconduc- 
tor Products Div. In addition to higher 
power handling capability, new 4 power 
law devices have greater output linearity 
than the abrupt junction type varactors. 

► Long-Lived Magnetron Reported— In- 
verted coaxial Ka band magnetron, de- 
veloped for use with Federal Aviation 
Agency airport taxi radars, is expected 
to slash former tube replacement costs 
which annually exceeded original cost 
of entire radar' by 30%, according to a 
paper at Electron Devices Meeting by 
Jerome Drcxler, Paul Fenstcr and F. A. 
Feulner of SFD Laboratories, Inc. The 
new magnetron, which has operated for 
more than 7,000 hours without falling 
below rated 100-kw. peak output, is ex- 
pected to have operating cost of 20-40 
cents per hour compared to about $5.00 
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for rocket propulsion specialists. ..Hexcel Project Beehive 

STRUCTURAL REINFORCEMENT Of HIGH ENERGY PROPELLANTS 


Honeycomb as a reinforcing matrix for propellants with or without 
increase in burning rate . . . Feasibility established . . . Advantages 
shown . . . Suitable for propellants varying in consistency from viscous 
liquids to solids . . . Capable of withstanding high "G" loadings. 
Information Available: a. Classified ARPA-sponsored follow-on report of 
Hexcel's work . . . b. Unclassified structural report. Write to: 



H EXC E Ll PRODUCTS INC. 

Executive Offices: 2332 C Fourth St., Berkeley 10, Calif. 

Plants: Berkeley, Oakland, Calif.; Havre de Grace, Md.; Irving, Texas 
Sales Offices: Inglewood, Calif.; Havre de Grace, Md.; Irving, Texas 



From 

Roper Hydraulics 

AIR-LIQUID 

SEPARATOR 

PUMP 


Here is a pump which will separate 
air from liquid, discharging each 
through separate ports. Discharge 
pressures are completely independ- 
ent of each other. Pump can be 
made to handle almost any antici- 
pated ratio of air to liquid. In ap- 
plication it can be used for scav- 
enging with air and liquid separa- 
tion, as an air compressor, for sep- 
arating heavy and light liquids, or in 
place of air eliminators and boost- 
ers in hydraulic and fuel systems. 


HYDRAULICS. INC. 



ROPER HYDRAULICS, INC., AVIATION AND SPECIAL PRODUCTS DIV., ROCKFORD, ILL. 


per hour tor original tube used in KAA’s 
ASDE-2 radar. 


► Improved Tunnel Diode Reported- 
Tunnel diode which exhibits peak- 
to-valley current ratio of 40:1, with 
minimum parasitic inductance and ca- 
pacitance, has been developed by Inter- 
national Business Machines Corp. using 
planar construction and epitaxial tech- 
niques. Device consists of epitaxial layer 
of gallium-arsenide grown on germa- 
nium substrate with tunneling junction 
formed by alloying tin to the gallium- 
arsenide. Fabrication technique permits 
peak current to be tailored to within 1% 
by altering impurity distribution near the 
junction instead of conventional etch- 
ing process. Experimental units oper- 
ate with peak currents of 10 milliamps 
and have a capacity of 1 picofarad/ma. 
Diode chip is covered with thin coating 
of high-temperature glass to protect it 
from contamination. Experimental di- 
odes have been tested at 85C tempera- 
ture, with 85% relative humidity for 
more than 1,000 hours with no signifi- 
cant change in electrical characteristics, 
according to a paper presented at the 
Electron Devices Meeting bv Samuel 
S. Im. Paper was co-authored by J. H. 
Butler and Frank Masterson, all of 
IBM’s Components Div. in Poughkeep- 
sie, N. Y. 


► Single-Reversal C-Band TWT Re- 
ported— A C-band traveling wave tube, 
using single rev ersal principle which pro- 
vides light weight and low-noise perform- 
ance, has been developed by General 
Electric, following recent announcement 
of a similar tube for X-band operation. 
The C-band tube operating in the 4-8 
gc. (kmc.) range, has maximum terminal 
noise figure of 7.5 db. and minimum 
small signal gain of 29 db„ GE's Dr. 
Karl Niclas reported at the Electron 
Devices Meeting. Output power from 
experimental models varies from 5-20 
milliwatts across the band. The C-band 
unit, like earlier X-band model, weighs 
8.2 lb., measures 11 in. long and 4 in. 
in diameter. 


► Data Interspersed With Voice— Tech- 
nique which permits transmission of up 
to 12 Teletype messages over a single 
voice channel while it is being used for 
voice communications has been devel- 
oped by AF Cambridge Research Lab- 
oratories. Technique is similar in some 
respects to TACI used by Bell Tele- 
phone Laboratories to increase capacity 
of submarine cable by making use of 
frequent periods of silence in voice con- 
versation between sentences, words and 
even between syllables. The AFCRL 
approach employs a “polvmodal vo- 
coder” which converts speech into digi- 
tal form to permit its transmission at 
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varying data rates and provides an indi- 
cation of speech activity to control in- 
sertion of Teletype data during silent 
periods. AFCRL tests indicate that 
during normal two-way voice conversa- 
tion more than 50% of the channel ca- 
pacity is available for simultaneous 
transmission of Teletype and data, ac- 
cording to Caldwell Smith of AFCRL's 
Data Sciences Laboratory. 


► Super-power Tube Development 
Slows— Microwave tube companies arc 
complaining about the sharp drop-off 
in Defense Dept, funding for research 
and development in the field of super- 
power tubes which is down about 85% 
from its Fiscal 1961-62 peak of about 
S 1 2 million annually. Power levels now 
available appear to meet anticipated re- 
quirements for early warning and mis- 
sile defense. 


► Why Navy Pushes For Reliability— 
Navy’s maintenance technician capa- 
bility has dropped 75% in the past 
eight years in terms of numbers and 
experience level, and a similar drop is 
predicted for the next eight years, ac- 
cording to Navy spokesmen. During re- 
cent East Coast Conference on Aero- 
nautical and Navigational Electronics, 
J. M. Brearley, head of advanced sys- 
tems development for Bureau of Weap- 
ons Avionics Branch, said these figures 
explain Navy’s push for increased reli- 
ability and growing use of computers 
for automatic check-out. He said that 
only one out of three aircraft in the 
Navy inventory is ready for combat at 
any time, the other two are undergoing 
maintenance. Three years ago the fig- 
ure was only one operational out of 
four. Brearley said the Navy currently 
expends 40 manhours of maintenance 
effort for every hour of flight. 

► Hot Electron Amplifier Planned- 
Theoretical and experimental investiga- 
tion into materials and techniques suit- 
able for a semiconductor-metal-semicon- 
ductor “hot electron amplifier,” is 
planned by USAF’s Aeronautical Sys- 
tems Div. Qualified companies who 
wish to bid should contact Code: ASKS 
and reference KE-A4460-64-14. 

► Rare Earths Rotate Light— Faraday 
rotation of plane-polarized light has 
been achieved using rare-earth phos- 
phate glasses, according to Bell Tele- 
phone Laboratories. Of 15 glasses in- 
vestigated, cerium, praseodymium, ter- 
bium and dysprosium produced the 
greatest rotation, roughly twice that of 
other glasses at room temperature and 
140 times as much when operated at 
liquid helium temperatures, BTL re- 
ports. The phenomenon suggests use of 
rare earth glasses as effective isolators 
in laser and optical systems. 


mersion in water, jet fuel or re 
highly specialized drives for af 
such as constant speed memo 
variable load pumps and fan d 
tors with as many as 32 poles I 
developed for specific applicatii 
work with you on your special 
quirements. ■ New Second edition 
Electric Motor and Actuator 
data book. Catalog 910 now 

with facts on specialized 
motors and actuators . . . 
specifications, performance 
curves and dimensions. 

Write for copy to: 

Chicago Pneumatic 

(Ca) ACTUATOR & SPECIAL MOTOR DIVISION 


in aero-space. ..in industry 


Package to 
ARINC 404 



design and 
tooling costs 


SMITHS atr 

Construction System 



Use ol this system in the early design and 
production stages ensures conformity with 
ARINC 404 and helps to prevent costly 
errors being made. 


Intended for prototype development the 


as produclion run equipment. Write for 
detailed literature, price list, and discount 

SMITHS 

Smiths Aviation Division, 172/76 Baisley Blvd., 
Jamaica, N.Y. 11434. Tel. LA. 8-1900 


AVIATION WEEK & SPACE TECHNOLOGY, 


25, 1963 





1 



Supersonic Transport 


Lockheed F-104 


North American F-100 


Republic F-84 


Douglas A-4 


North American F-86 


Lockheed C-141 


Lockheed JetStar 


Fouga Magister 


Convair 990 


Lockheed F-80 


Boeing 707 and 720 


Douglas DC-8 


Fokker/ Fairchild F-27 


Boeing 727 


Douglas DC-9 


Sud Caravel le 


NAMCO YS-11 


Lockheed C-130 


Canadair CL-44 


Grumman Gulfstream 


Douglas DC-6 and DC-7 


Aero Commander 


Havilland CV-2 Caribou 


Cessna 310 


Lockheed Constellation 


Sikorsky H-34 


i Queen Air 


Vertol CH-47 


Beech Model 18 


First in the world in guidance. Sperry Gyrosyn® Compass Systems — using direc- 
tional gyros slaved to earth's magnetic field — are the heart of precision navigation for 
every class of aircraft. They have been proven against the toughest military and commer- 
cial specifications. And they furnish primary guidance to ever higher standards for private 
and executive aircraft. Q There is a Gyrosyn system for every type of aircraft... for every 
mission... for every combination of operational requirements. The design is flexible, per- 
mitting conversion to suit specific needs exactly and economically. Each system is com- 


patible with present and foreseen automatic pilot systems. Magnetic accuracy within 0.25 
degree is achieved for use with Doppler navigators, and free gyro operation may be selected 
for pinpoint grid navigation. Interchangeability of major units, simplicity of maintenance, 
gyros and electronics of unprecedented reliability, all add to economy or performance over 
the long term. □ Sperry has produced and sold more high-accuracy compass systems than 
all other manufacturers combined. Investigate with us on your current and future projects, division of 

, SPERRY RANO 

SPERRY PHOENIX COMPANY, Division of Sperry Rand Corporation, Phoenix, Arizona, corporation 






LIVE RECKONING.. .ON OR OFF THE EARTH 

guidance control for every class of vehicle— aircraft; surface vessels and submarines; guided and ballistic missiles; 
space hardware. / ITT System concepts and ITT equipment implement today's basic radio navigational systems— 
including the global networks of TACAN, VORTAC, LORAN and OMEGA. This is also true of the Instrument Landing 
Systems and Distance Measuring Equipment in general use today. SAC aircraft and POLARIS submarines use ITT 
Systems to assist in position-fixing. Important developments in guidance... attitude orientation... infrared systems 
...beacons... ground control, monitoring and tracking... originate in the divisions of ITT. / International Telephone 
and Telegraph Corporation. World Headquarters: 320 Park Avenue, New York 22, New York. 
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RADAR TARGET SIMULATOR which will permit rapid flightline checkout of airborne North American Search & Ranging Radar 
(NASARR) on F-104G interceptor is shown in block diagram (left). The boom and radome of a CF-104 are inserted in trailer contain- 
ing anechoic chamber (right) in checkout operation. Operator in cockpit runs mode tests with aid of remote control unit. Simulators 
for the military assistance program F-104G are being made by Emerson Electric and Rcmanco; for the CF-104, by Remanco. 


Target Simulator Checks F-104G Radars 


By Barry Miller 

Santa Monica, Calif.— Lightweight, 
transportable radar target simulators 
capable of performing dynamic check- 
out of multimode airborne radars in 20 
min., are scheduled to be delivered 
to Lockheed Aircraft next spring for 
use in flightline checkout of the F-104G 
interceptors earmarked for the military 
assistance program. 

The radar target simulators are being 
developed by Emerson Electric Mfg. 
Co., with Remanco, Inc., which is lo- 
cated here, serving as a subcontractor. 

The simulators will be able to prop- 
erly exercise all operating modes of the 
aircraft's NASARR radar without re- 
quiring the removal of the aircraft's 
radome or the need to make electrical 
connection between the radar and the 
test simulator. For borcsight harmoni- 
zation, troubleshooting and calibration, 
the radome must be removed to make 
necessary electrical connections. Cali- 
brating the radar requires approximately 
3 hr. 

Each simulator consists of a small 
(4x5x13 ft.) trailer-mounted micro- 
wave anechoic chamber containing a pair 
of adjustable test antennas and optical 
boresight targets, with avionic and con- 
trol equipment located in drawers at 
the sides of the trailer. The latter can 
be rolled into position on the flightline 
or in a hangar, and the aircraft’s pitot- 
boom and radome inserted into the 
chamber through its template doors. 

Effectively, the chamber encloses the 


radar. Absorbent material covering the 
inside of the chamber absorbs the RF 
energy during tests so as to simulate in- 
flight frce-space conditions. 

Boresight alignment mechanisms on 
the trailer drive the chamber and target 
antenna array into alignment with the 
aircraft radar line in response to signals 
from a remote control unit, which the 
operator takes into the cockpit with 

When the aircraft radar transmits 
during checkout, an automatic fre- 
quency control (AFC) and detector (see 
simplified block diagram, above) lock 
onto the radar signal. The AFC can 
reproduce radar frequencies within 25 
kc., according to Remanco. The target 
simulator returns the RF signal, simulat- 
ing in frequency, pulse shape and 
width, range delay and power level the 
type of target return the radar would 
see in each of its modes. 

Hence, the test antennas and as- 
sociated avionic equipment function ef- 
fectively as a transponder. Returns are 
transmitted by one or both of the 
test antennas positioned so that they' 
realistically simulate the types of re- 
turns expected for operation in a given 
NASARR radar mode. 

Changes in range, velocity and posi- 
tion of the target are remotely con- 
trolled by the operator in the aircraft 
cockpit. He monitors radar data de- 
tected and displayed on the remote con- 
trol unit. He can check the transmitter, 
receiver and computer functions in all 
modes of operation. Two simulators 


are expected to be used with each F-104 
squadron in the military assistance pro- 
gram nations, according to Emerson. 

Among the operational radar modes 
that the equipment will check are the 
following: 

• Air-to-Air— A target pulse of the 
necessary width, range and power level 
to simulate the desired airborne target 
is generated by the radar test generator. 
One of the two target test horns is 
moved in a circular path to test the 
angle tracking capability of the system. 
Various factors evaluated include lock- 
on, range and angle tracking, indicator 
presentation, gain tracking, clutter elim- 
ination and breakaway. 

• Contour Mapping Terrain Avoidance 
—This test determines the ability of the 
radar to indicate terrain clearance during 
flight by generating a pulse to simulate 
typical ground targets. Range, power 
and test antenna depression angle are 
set to predetermined values. Varied 
conditions are used to check radar oper- 
ation for different clearance planes with 
the target appearing in the upper and 
the lower antenna elevation beams at 
different ranges, according to the com- 

• Air-to-Ground— Two sequenced sig- 
nals simulating a ground return provide 
for checkout of range tracking and com- 
puter performance for the air-to-ground 
mode. Pulse width and RF amplitudes 
programmed as a function of range 
simulate a ground return for given dive 
angles. 

• Ground Map Evaluation— System sen- 
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MIT /RAYTHEON STATUS REPORT: 


APOLLO Guidance 





ktercomwkt 


Predicted Reliability 
Increased More Than 2:1 
...Contract On Schedule 


By incorporating the latest rope memory module and inte- 
grated micrologic techniques into Apollo’s on-board guidance 
computer, the MIT/RAYTHEON team has doubled predicted 
reliability of the system with no loss in scheduling time. 

Drawing upon a background of successful joint effort in 
developing the reliable Mark 2 Polaris missile guidance com- 
puter, the MIT/RAYTHEON team is striving for similar 
fault-free operation of its Apollo guidance system. The operating 
computer, less than 1 cubic foot in size, will provide mid- 
course navigation and guidance data for NASA’s Apollo space- 
craft mission. 

The MIT/RAYTHEON-developed computer contains an 
extremely dense, low-powered, fixed memory of 5,000 bits/cubic 
inch. In flight, the astronaut will 
operate the computer through a 
16-button coded keyboard. In case 
of input error or an “unacceptable” 
order, a light will warn the astro- 
naut to erase the error. When the 
command is correct, he pushes an 
“enter” button and the computer 
will take over, using inputs fed to 
it automatically from the other 
subsystems in the craft. 

The working relationship of the MIT/RAYTHEON team 
in developing and producing the computer, its displays and 
keyboard, and its pre-flight ground support equipment, repre- 
sents a truly unique capability in space age guidance and control. 
Space and Information Systems Division, Sudbury, Mass. 





Computing Devices’ 

TACTICAL MOVING MAP DISPLAY 



Computing Devices 

OF C A 1ST A O A l I IM I T E D 


Sitivity, indicator alignment, maximum 
range' and receiver gain controls, an- 
tenna tilt, intefmode shift and noise 
are evaluated in a ground map test. 
With the target at different simulated 
ranges and changes in radar scale, proper 
circuitry is exercised to check inter- 
mode operation. Beam operation is 
tested by checking radar power for both 
pencil and spoiled (follow) beam opera- 

Thc Emerson-Remanco simulator 
system makes use of what is called tran- 

is that portion of the radiation field of 
a directive antenna, like the one em- 
ployed for the NASARR system, lying 
between near and far field zones. 

The anechoic chamber is positioned 
so that it encompasses the transition 
region of the directive radar antenna 
under test. It simulates free space, en- 
hances radiation security and reduces 
interference. 

Measurements are made in the cham- 
ber and correlated with what would be 
obtained in free space. A large chamber 
might more nearly reproduce conditions 
of free space, but this would, according 
to Remanco, pose difficulties in hand- 
ling, storing and moving about. 

NEW AVIONIC 
PRODUCTS 


• Military wavelength signal generator, 
covering frequency range from 17.5- 
1 00 gc. (kmc.), has short-term frequency 
stability of 5 parts in 10‘. Source can 
be tuned to desired frequency to within 
0.01%. Manufacturer: Frequency En- 
gineering Laboratories., Farmingdalc, 


• Printed circuit lock-extractor, fitted 
to end of printed circuit board, locks 
the board securely into place in modular 
card file by means of two levers (ar- 
rows), provides convenient means for 



removing board without tools and sup- 
plies six test points. Device is attached 



CHERRYLOCK 



Only Bulbed Cherrylock Rivets were able to solve a critical 
problem of sonic vibration for one aircraft manufacturer. 

Solid aluminum rivets failed in the original construction. 
Several blind rivets were field tested in flight, but only 
the Bulbed Cherrylock was satisfactory on this important 
rework job. 

Try Cherrylock rivets on those difficult applications 
where other fasteners are not satisfactory. We can prob- 
ably solve your problem. 

For technical information on the Bulbed Cherrylock 
Rivets, write Cherry Rivet Division, Townsend Company, 
Box 2157N, Santa Ana, California. 


Cherry Rivet Division - S 


Santa Ana, Calif. 


Townsend Company 

ESTABLISHED 1816 • BEAVER FALLS, PA. . a textronl COMPANY 
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How Solar uses electron beam welding 
to join high alloy and refractory metals 


The heat resistance of high alloy and 
refractory metals makes them ideal for 
many of the most advanced aerospace 
structures. This same quality, however, 
makes it difficult to join these “exotic” 
metals either to themselves or to other 
metals. Solar solves this problem by 
employing electron beam welding. 

Basically, the electron beam welding 
process used by Solar is a type of fusion 
welding. Heat is generated by convert- 
ing kinetic energy in a dense beam of 
high velocity electrons to thermal 
energy. The electrons cause instantane- 
ous localised melting as they hit parts 
to be welded. The parts coalesce, form- 
ing a strong, precise bond. 

Welding operations are carried out 
in a vacuum. This minimizes contami- 
nation from air and allows the beam of 
electrons to be concentrated on the weld 
without being deflected by molecules 
present in normal atmosphere. The 


welding chamber is evacuated to 
lxlO*- 4 mm of mercury. Interstitials or 
absorbed gas problems are eliminated, 
producing extremely clean welds. 

Solar’s two electron beam welders 
can also be used for heating, making 
holes and sealing holes, as well as weld- 
ing. The larger of the units has a 
chamber that measures 50 inches long, 
30 inches wide and 42 inches high. 
Extensions up to 12 ft on each side can 
be added to weld parts such as missile 
ducting. In a year and a half of opera- 
tion, the electron beam welders have 
been used on over 1000 jobs — some rep- 
resenting as many as 30 welds. 

A partial list of metals joined by 
Solar with electron beam welding 
includes columbium, tungsten, copper, 
aluminum, tantalum, stainless steel, 
Hasteloys, Inconel, molybdenum, tita- 
nium, silver, nickel, rhenium and zir- 
conium. Dissimilar metals that have 


been joined by electron beam welding 
include copper/stainless steel, vana- 
dium/tantalum, vanadium/stainless 
steel, tantalum/copper, copper/steel 
and carbon steel/stainless steel. 

Electron beam welding is typical of 
many advanced techniques that Solar 
uses to fabricate the most complex 
aerospace components. The company 
has been in the forefront of metallur- 
gical technology for over 30 years, 
handling with ease the most challeng- 
ing space age assignments. For more 
information about aerospace capabil- 
ity, write for brochure available from 
Solar, Department L-196, San Diego, 
California 92112. 



to circuit board by means of three 
roller pins. Extractor-lock is made of 
tough, resilient Lexan plastic, is avail- 
able for circuit boards 4-6 inches wide 
in i-in. increments or larger sizes on 
special order. Manufacturer: Admiral/ 
Palo Alto, Stanford Industrial Park, 
Palo Alto, Calif. 

• Matched hybrid, Model HV, covers 
decade of frequencies from 20-200 me., 
providing outputs balanced to within 
0.2 db. and phase balanced to within 
1 deg. Isolation is greater than 30 db., 
insertion loss is less than 0.3 db. and 
VSWR is quoted at less than 1.2:1 



Hybrid measures approximately 118 x 
1A x 1 in. Manufacturer: Adams-Rus- 
scll Co., Inc., 280 Bear Hill Road, 
Waltham 54, Mass. 

• Ultra-rugged servo accelerometer, 
Model 5310, a transistorized linear- 
force balance servo type which has ac- 
curacy quoted at 0.1% has only one 



moving part, a hinge to which a torque 
coil is attached. Device is available in 
measurement ranges of :±10g to lOOg. 
has hysteresis of less than 0.005% full 
scale and provides infinite resolution. 
It is available in a choice of operating 
parameters. Manufacturer: Systran 

Donner Corp., 888 Galindo St., Con- 
cord, Calif. 

• Microcircuit d.c. amplifier, Model 
1030, with preset gain up to 100, 
bandwidth of 100 kc. and drift quoted 



customer satisfaction with 

CHERRYLOCK 
RIVETS 


Commercial jet transports must have perfect installation of 
fastening components for airline satisfaction. 

Limited tool accessibility for bucking solid rivets often 
causes tipped heads and scuffing of the surface on interior 
door panels and similar components. 

Aircraft manufacturers have discovered that Cherrylock 
Rivets, installed from one side of the work by one man 
result in perfect rivet setting, savings in installed cost, re- 
work time and customer good will. 

Try Cherrylock Rivets for your most difficult applica- 
tions. We can probably solve your problem. 

F or technical information on Cherrylock Rivets, write Cherry 
Rivet Division, Townsend Company, Box 2157N, Santa 
Ana, California. 


Cherry Rivet Division ♦SB” 

Santa Ana, Calif. **3nS»*'* 
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Checkout procedures on a newly manu- 
factured space vehicle— its every com- 
ponent, subsystem and finally, complete 
system— have until recently been a monu- 
mental task. The complete performance 
of each item was recorded, then either 
processed and analyzed using entirely 
manual techniques, or run through com- 
puters, translated into digital language, 
and then manually interpreted and com- 
pared with predetermined optimum stand- 
ards. Two to three weeks often elapsed 
before final approval could be given. 

auto-drape system— Automatic Data 
Recording and Processing Equipment- 
checkout time has been cut to a few days. 
The key to this time and labor saving sys- 
tem is simple: A "filter" device has been 


installed between the checkout signal and 
the analyst, auto-drape thus produces 
an "exception" report— a printed tabula- 
tion of vehicle functions not performing 
within preassigned limits. This advanced 
technique— which makes use of a real 
time, on-line digital computer— eliminates 
the need to manually examine some 80% 
of the data. 

With this system, engineers at Lock- 
heed Missiles & Space Company are now 
able to process data at the amazing rate 
of 40 Kc in real time. Based on these 
principles, Lockheed is also operating the 
vade system, currently performing 
launch readiness functions at the Pacific 
Missile Range. A further extension of this 
concept is being developed to process the 
telemetered signals of a vehicle in flight. 


LOOK AT LOCKHEED... AS A CAREER. 

Consider Lockheed's leadership in space 
technology. Evaluate its accomplishments 
—such as the Polaris missile and the 
Agena vehicle's superb performance rec- 
ords. Examine its outstanding advantages 
—location, advancement policies, creative 
climate, opportunity for recognition. 

Then write for a brochure that gives you 
a more complete Look at Lockheed. 
Address: Research & Development Staff, 
Dept. M-49A, P.O. Box 504, Sunnyvale, 
California. Lockheed is an equal oppor- 
tunity employer. 

SCIENTISTS & ENGINEERS: In addition 
to positions relating to Automatic Check- 
out, such as electronic engineers special- 
izing in digital circuitry and logical design, 
other important openings exist for special- 
ists in: Laser research • Bio-astronautics 
• Guidance and control • Operations 
Research • Trajectory analysis • Gas dy- 
namics • Orbit thermodynamics • Chemi- 
cal and nuclear propulsion. 

LOCKHEED 

MISSILES & SPACE COMPANY 

Sunnyvale. Palo Alto, Van Nuys, Santa Cruz, 
Santa Maria, California • Cape Canaveral. 


LOOK AT LOCKHEED. . . MATfC CHECKOUT 

Reducing data reduction 



at less than 100 microvolts per deg. C, 
uses thin film passive components and 
discrete microsize active elements— sili- 
con diodes and transistors. Device 
measures 0.75 x 0.55 x 0.10 in. not in- 
cluding leads. It is designed for opera- 
tion over temperature range of — 40C 
to 100C, requires supply voltage of 
+ 12 v. and — 12 v. and has input im- 
pedance greater than 10,000 ohms. 
Manufacturer: Halex Inc., P. O. Box 
546, El Segundo, Calif. 

• High - performance superconducting 
wire, Type HI-120, provides 30-50% 
more field-generating capacity than nio- 
bium-zirconium wire, has 33% more 
current carrying capacity and offers 



19% greater length per pound. Meas- 
ured maximum critical field strength is 
120 tilogauss. Continuous lengths up 
to 50,000 ft. will be available in 0.010 
in. dia. wire. Manufacturer: Westing- 
house Materials Manufacturing Div., 
Blairsville, Pa. 


• Phase shifter for 400 cps. voltages, 
Model PG-9, designed for panel mount- 
ing, permits shifting up to 360 deg. 



without introducing amplitude varia- 
tions. Phase shift accuracy is quoted at 
20 min. of arc. Device measures 3 A in. 
square x 3i in. deep. Manufacturer: 
Theta Instrument Corp., Saddlcbrook, 
N. J. 

• Laser energy monitor, Model MI-2, 
permits measurement of energy during 
laser operation by beam sampling tech- 
nique which permits laser to perform 
its intended function. Monitor provides 



Cherry Rivet Division 

Santa Ana, Calif. 


Townsend Company 

ESTABLISHED 1816 • BEAVER FALLS, PA. • A textrOlll COMPANY 
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AIR ASSAULT 
INFANTRY 

. . Flown directly to the 
objective by UH-1D 
Iroquois, integral fighting 
units close with and 
destroy the enemy. 




With ARMY AVIATION Bell meets the 

requirements of the Air Assault Mission 

Long a member of the U. S. Army Aviation team. Bell is 
proud to be a part of the Army's expanding air mobility 
program. We pledge full support with Iroquois and Sioux 
helicopters capable of matching performance to the 
requirements of the Air Assault Mission. 



BELL HELICOPTER company 

FORI WORTH. TEXAS • A DIVISION OF BELL AEROSPACE CORPORATION • A teXtrOfll COMPANY 


direct meter read-out in joules with 
accuracy quoted at 5% of full scale 
value. Holding circuit pennits readings 
to be observed for up to 30 sec. after 
laser is fired. Attenuators enable device 
to be used for full-scale readings from 
0.03 to several thousand joules. Moni- 
tor can accept beam outputs up to 1.25 
in. in diameter and operates over range 
from 0.35 to 1.3 microns. Manufac- 
turer: Lear Siegler Laser Systems Cen- 
ter, Ann Arbor. Mich. 

• AC/DC elapsed time indicator, Type 
610, operates from 28 v., either d.c. or 
50 to 400 cps. a.c., is accurate to within 



10% for voltage variations of up to 4 
v., over temperature range of 40F-90F. 
Device, which can log up to 10,000 hr., 
measures 1.75 in. sq. x 4.2 in. deep. 
Manufacturer: Rawco Instruments Inc., 
1400 Riverside Drive, Ft. Worth 11, 
Tex. 

• Controlled resistance soldering ma- 
chine, for producing thermally regulated 
solder joints in miniature and submini- 
ature connectors, uses all solid-state 
controls to provide step-less heat control 



with better than 1% repeatibilitv. Ac- 
cording to manufacturer, equipment 
was used to make 140,000 soldered con- 
nections without a single reject. Manu- 
facturer: Electro-Miniature Corp., 600 
Huyler Ave., South Hackensack, N.J. 



.N-LINE AIR VALVE 

The 1%” diameter on-off hot air valve shown serves 
a vital function in a system for engine bleed air 
anti-icing. Flange configuration can be made to 
your specification. Whatever your application. VSp- 
Air has complete facilities for design, development, 
engineering, manufacturing and environmental test- 
ing of entire systems and a complete line of sensors, 
electronic controls, precise voltage regulators and 
electric power controllers. Vap-Air has off-the-shelf 
electro-pneumatic and electro-mechanical valves, 
advanced hot-air inline valves, pressure regulators 
and heat exchanging equipment. 


FEATURE FOR FEATURE 

NO OTHER VALVE 
WILL PERFORM AS WELL 


ENGINEERS 

AERONAUTICAL 

Missile Design Aerodynamics Practical ap- 
plication of aerodynamics to the design of missiles 
(subsonic to hypersonic) including preliminary con- 
figuration sizing, performance, airloads, stability and 
control and other analytic studies. Experience in dy- 
namic motion analysis is desirable. 

Theoretical Aerodynamics Applications of 
advanced aerodynamic theory to flow field problems 
over complete flight spectrum. Experience in re-entry 
vehicle problems (heating, ablation, real gas effects, 
separated flow, etc.) is desirable. 


ARMAMENT 


Kill Mechanisms Studies Perform analytical 
and experimental investigations pursuant to the develop- 
ment of kill mechanisms (nuclear and non-nuclear) for 
anti-aircraft, anti-missile and space applications. 

Please forward your resume, including salary require- 
ments, to Mr. Frank DeChrisioplier, Raytheon Com- 
pany, Missile Systems Division, Bedford. Mass. 
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Engineers and Scientists 

You can Invest Your Future In 



the PLACE with SPACE for everything 


new space for Engineering and Scientific 
i will be provided in the Lockheed- 




bhtTajet vei 


i Center scheduled 
>4. This facility, 
present 507,000 
irch space, 
current projects include work on 
s, nuclear products a ’ ' 

: reactor in flight tt ' 
in the fields of a 
is, cryogenics, < . 

High on the list i 
is the development c 
irtical takeoff and lar 




Intercontinental C-130 Hercules transports are 
coming off the line at an all-time high rate. Add 
to this the JetStar ... the development of the 
new C-141 StarLifter jet transport and its civilian 
counterpart, the Lockheed 300, and add ad- 
vanced programs such as the proposed CX4 — 
and VTOL cargo aircraft, and you can see that 
your future’s here if you want it. 



. Thermodynamics . . . 


Send complete resume, in confidence, to: 
Thomas I. Thrasher, Professional Employ- 
ment Manager, Lockheed-Georgia Com- 
pany, 834 West Peachtree Street, Atlanta 8, 
Georgia, Dept. TT-75. 


Lockheed-Georgia Company 

A Division of Lockheed Aircraft Corporation 
An equal opportunity employer 



Dotit ifoupet to unite. 





BUSINESS FLYING 



Helicopters Invading Agricultural Market 


By David A. Brown 

Increasing interest in the agricultural 
market as a possible major source of rev- 
enue for helicopter manufacturers has 
so far resulted in a number of study and 
development programs, an increase in 
sales activity directed at aerial applicator 
operators and at least one new heli- 

The rotary-wing industry as a whole 
is working to displace the fixed-wing 
agricultural aircraft in many of the areas 
it has so far dominated (AW Nov. 18, 

p. 116). 

Optimistic View 

Bell Helicopter Co., which expects 
to have 5% of its total civil production 
go into agricultural work this year, is 
possibly the most optimistic of the ma- 
jor helicopter manufacturers in this re- 
gard. 

Bell’s agricultural sales were only 1 to 
2% of the company’s civil production 
as recently as two years ago, and sales 
personnel who specialize in the agricul- 
tural market believe the helicopter is 
on the verge of an even greater break- 
through. 

Brandy Helicopter Corp. evidently 


shares this belief, for it is developing a 
new helicopter designed specifically for 
agricultural work. This helicopter, to be 
based on the four-place Brantlv 305 
(AW Oct. 14, p. 115), will have a dif- 
ferent rotor system, designed to provide 
extra lift at the expense of speed. 

Early Development 

The company says the first hardware 
will not be available until October, 
1964, and the first flight probably will 
be some time after that. 

Irving Danielson, Brantlv president, 
believes that the agricultural helicopter 
industry is still in the Model T stage, 
with much room for development. 

The company hopes to be first on the 
market with a strictly agricultural ma- 
chine, but Danielson notes that he has 
no plans to spread the small Brandy 
team too thin. The new Model 305 has 
first call and when it is certificated and 
ready for the market, the agricultural 
machine will be moved up in priority. 

In addition to a high-lift rotor sys- 
tem, the agricultural helicopter will have 
a fuselage adapted to carry heavy loads 
and which can be rapidly cleaned. 

A purely agricultural helicopter could 
be a further step in a trend noted also 


by Bell of an upgrading of helicopters 
used in agricultural work. 

Bell market specialists have noted 
that the equipment now being used for 
this work is newer than in previous 
years, has better operating efficiency, 
has considerably lower operating costs 
and better pilot handling characteristics 
than older models formerly used. 

Even though agricultural helicopters 
may still be castoffs from other work, 
they are tending today to be better ma- 
chines, Bell notes. 

Increased Efficiency 

Bell says that 1963 was the first year 
in which rotary-wing aircraft were able 
to take business directly away from 
fixed-wing airplanes and attributes this 
to increased efficiency of operations and 
operating cost. 

A portion of Bell’s sales now is going 
to operators who formerly used only 
fixed-wing aircraft. One example is an 
operator in Chandler, Ariz., who pur- 
chased his first helicopter three years 
ago as an addition to his fixed-wing 
fleet. Now he operates eight helicopters. 

There are a number of other in- 
stances in the past few years. Bell has 
noted, where operators have been pur- 
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chasing their first helicopter to go with 
a fixed-wing fleet. 

Research sponsored by Bell shows 
that the domestic agricultural helicopter 
fleet has increased about 33% in three 
years, from approximately 120 machines 
in 1960 to about 180 now. 

Foreign Growth 

In foreign countries, the rate of 
growth may be even faster than in the 
United States, although specific figures 
are difficult to get. In Japan, for exam- 
ple, there are about 40 agricultural heli- 
copters and the Japanese say they are 
increasing this number by about 20 a 
year as they expand their work through 
most of Asia. 

In hours flown, domestic agricultural 
operations by helicopters increased 
about 500% during the period from 
1955 to 1960, whereas the total hours 
flown by fixed-wing aircraft actually de- 
creased slightly during the same time 

In 1955, helicopters flew only about 
10,000 hr. in agricultural work and 
fixed-wing aircraft flew approximately 
841,960 hr. In 1960, helicopter hours 
flown in agricultural work increased to 
approximately 50,000, while fixed-wing 
hours declined to about 839,100. 

Bell has been pointing out to oper- 
ators that while helicopters are more 
costly to maintain and to purchase, 
their increased workload capability is 
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Opportunity is at 



...IN TURBINE ENGINE ADVANCEMENT | ... IN NUCLEAR ENERGY CUNVERSION 


I Allison — long-famous leader in development and 
production of aircraft engines — is pacing state of the 
art advancement in the turboprop area. 

Contract for design and development of a regenera- 
tive turboprop engine — embodying concepts further 
advanced than in any known turboprop in the world 
today — was recently awarded by the U. S. Navy to 
Allison ... the Energy Conversion Division of General 
Motors. 

Featuring a regenerative cycle which transfers heat 
from exhaust gas to compressor discharge air, Allison’s 
T78 will extend long-range and on station capabilities 
of anti-submarine warfare aircraft through gready 
improved fuel economy. Allison’s newly developed 
hollow, air-cooled turbine blades will permit higher 
inlet temperatures for a major improvement in engine 
performance. Greater reliability and simpler mainte- 
nance will be achieved with a unique, unitized pro- 
peller-reduction gear box. 


MEs...AEs... EEs. ..with 3-10 years experience in gas 
turbines— needed forthese challenging opportunities: 





H Current development work in nuclear energy con- 
version at Allison holds great promise for solutions to 
the ponderous military problems of long, vulnerable 
fuel supply lines. 

In Allison’s Energy Depot concept, being investi- 
gated under contracts to the Atomic Energy Commis- 
sion, mechanized field army units could manufacture 
fuel “on the spot” with a portable nuclear reactor 
system to synthesize the fuel from universally available 
elements, such as air and water. Another approach 
under study envisions using reactor-produced electric- 
ity to recharge a fuel cell supplying electric power to 
motors of each driving wheel of a vehicle. 

Fundamental to the energy depot concept is a 
mobile nuclear power source. Meeting this require- 
ment is the compact nuclear reactor, capable of gen- 
erating 2000-3000 kw of electricity, also under de- 
velopment by Allison for the AEC. 

These unique applications of nuclear energy are 
indicative of the atmosphere at Allison where many 
challenging and rewarding opportunities await those 
who qualify. Immediate openings exist for Scientists 
and Engineers in the following areas : 


■ NUCLEAR SYSTEMS ENGINEERING 

■ NUCLEAR REACTOR DESIGN 

■ ADVANCED SYSTEMS ANALYSIS 

■ LIQUID METAL TECHNOLOGY 

■ THERMIONICS 

■ ELECTRO CHEMISTRY 


For immediate attention, send your resume today or 
contact: Mr. V. A. Rhodes, Professional and Scientific 
Placement, Dept. 1805, Allison Division, General 
Motors Corporation, Indianapolis 6, Indiana 
An equal opportunity employer 


^Allison. 




Case Study Compares Differences 

study comparison, done by Bell Helicopter Co. in Finland, shows differ- 
jetween lielicopter and fixed-wing aircraft in forestry work. Both types of 
were used there on the same project, an attempt to control the pine looper. 
craft were dispensing DDT dust. 


Swath speed, mph. . 
Productivity, actcs/h. 


10,440 

10 

67,500 


making them economically competitive. 

For instance, Bell says that helicop- 
ters must do about twice as much as a 
fixed-wing aircraft to achieve the same 
profit level, but points out that heli- 
copters have proved themselves capable 
of doing as much as three or four times 
the work of fixed-wing aircraft (see box, 

Downwash Helpful 

They also contend that the helicop- 
ter can do a more precise job of appli- 
cation and, because of the peculiarity 
of its rotor downwash, needs to deposit 
less chemical per unit of area to gain 
the same coverage. Bell estimates this 
difference to be about 25% less. 

Finally, helicopters are able to oper- 
ate in higher surface winds, because the 
downwash of the rotor tends to offset 
wind dispersion of chemicals. 

Another reason for the increased use 
of helicopters in agricultural work. Bell 
believes, is that the operators of heli- 
copters are finding competition for all 
types of work more severe and are hav- 
ing to upgrade their equipment in order 
to meet this competition. 

In upgrading their passenger or char- 
ter helicopters, they free earlier heli- 
copters for agricultural work, which 
tends to have an upgrading effect on 
agricultural helicopters in general. Op- 
erators are finding a great deal more 
equipment on the second-hand market 
and some are finding it profitable to use 
new rotary-wing machines in place of 
castoffs. 

Some, of course, use helicopters for 
agricultural work onlv part of the time 
and for charter or other use the rest of 
the year. These operators upgrade their 
equipment to meet non-agrictiltural 
competition and incidentally increase 
the quality of agricultural helicopters. 

There is a strong possibility that 
helicopters may be able to increase 
whatever productive superiority they 
may now have over fixed-wing aircraft. 


Average swath width now is about 40 
ft., but there are indications that it may 
be possible to triple this by taking ad- 
vantage of the rotors’ tip vortices. 

Research now is being conducted on 
a new application boom which would 
spread chemicals out to a swath width 
of 120 ft., using the tip vortices to kick 
the material out on each side of the 
boom tips. 

This study centers at present on noz- 
zle size variation and placement. The 
completed boom assembly may be on 
the market as soon as next spring. 

Hiller Aircraft Co. estimates that of 
the approximately 200 Hiller charter 
helicopters in the United States, 75% 
do agricultural work of some type or an- 
other at least part of the time. But the 
company has noticed no major change 
in the ratio of helicopters to fixed-wing 
craft except in forestry and seeding 

Forestry Work 

Most of the Hillers which do agri- 
cultural work are engaged in forestry 
work in the Western and Northwestern 
United States, Canada and Alaska. 

Rough terrain allows the helicopter 
to put to use its unique aerodynamic 
capabilities and for this reason, helicop- 
ters have virtually taken over pesticide 
control and seeding work in forest areas 
where low-level runs must often be 
made in extremely rugged terrain. 

To Hiller, this appears to be a major 
trend in the helicopter industry. 

Other large-scale use of helicopters is 
being made in other areas where rough 
terrain prevails, including brush control 
in grazing land and utility rights of way. 

A recent survey by Hiller showed 
that application of brush control herbi- 
cides by helicopters has increased mark- 
edly and is continuing to increase. Half 
of the major utility companies con- 
tacted in the survey listed herbicide 
spraying as one of the three top uses of 
helicopters, second only to powerline 
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■ FLUIDS ■ STRUCTURAL 

■ ELECTRICAL / ELECTRONIC 

■ STANDARDS 


■ STABILITY, GUIDANCE & CONTROL 

■ RADAR, RFI, INFRARED, AND OPTICS 

■ OPERATIONS RESEARCH 

■ AERODYNAMICS ■ NUCLEAR SCIENCES 



Qualified engineers and scientists of virtually every discipline are needed 
to fill important openings — now! ■ Living in Fort Worth, you’ll enjoy 
excellent cultural, educational and recreational facilities; temperate cli- 
mate; clean, smog-free air; uncongested freeways; attractive, spacious, 
comfortable housing of exceptional quality and value — plentiful and 
economical. ■ Take advantage of present opportunities — send a 
resume of your training and experience to J. B. ELLIS, Industrial Rela- 
tions Administrator— Engineering, General Dynamics/Fort Worth, P. 0. 
Box 748, Fort Worth, Texas. An equal opportunity employer. 
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patrol. Of total helicopter hours con- 
tracted by these companies, 18% was 
devoted to right-of-way control. 

This ability to operate over more 
rugged terrain than fixed-wing aircraft 
can is making the helicopter comple- 
mentary more than competitive, Hiller 
believes, noting that a number of Cali- 
fornia agricultural operators hare added 
one or more helicopters to their fixed- 
wing fleet in recent years. 

Another factor which Hiller believes 
is holding back agricultural use of heli- 
copters is that the agricultural market, 
excepting government or large indus- 
trial companies, is not organized and is 
rather difficult for helicopter operators 
to contact. 

These operators usually have limited 
sales promotion facilities and Hiller has 
not put a great deal of effort into pro- 
motion of agricultural work for rotary- 
wing aircraft. 

This tends to increase the cost of 
sales and discourage the smaller heli- 
copter operators, who arc making their 
living on what is considered a more se- 
cure market based on industrial, govern- 
ment and charter work. 

In addition, the cost of ground sup- 
port equipment, loading gear, spray rigs 
for the helicopters and. in some cases, 
special licenses, also runs up the ex- 
pense of operations. 

Competitive Advantage 

Spray rig equipment for helicopters 
has been improved and payloads have 
doubled in the past 1 0 years’ for smaller 
helicopters. Hiller believes that heli- 
copter technology is moving faster now 
than competitive fixed-wing technology 
and that this will continue to work to 
the advantage of rotary-wing aerial ap- 
plication. 

Hiller looks for the agricultural mar- 
ket to increase, especially if charter op- 
erators find methods and facilities for 
better promotion of their capabilities. 
Tire company suggested, for example, 
that charter operators may establish 
contacts with chemical companies and 
distributors in order to merchandise 
their services through them to the agri- 
cultural market. 

First deep helicopter penetration of 
the agricultural market (as distinguished 
from forestry- work) will be in areas 
where rough terrain predominates, 
where deep penetration of the chemical 
is desired— such as cotton defoliation 
and alfalfa discasemcnt— in which the 
rotor downwash will aid, and where 
fixed-wing aircraft would have to oper- 
ate from fields a considerable distance 

The ability of helicopters to operate 
off unprepared fields of minimum 
length is counted by Hiller as a major 
competitive advantage over fixed-wing 
aircraft. With less ferry time to and 
from the operating site, the total cycle 


costs less in time and money— an im- 
portant sales factor. 

Another advantage, as Hiller sees it, 
is the helicopter’s ability to provide bet- 
ter coverage of crops despite such ob- 
stacles as powerlines, fences, hills or 

For example, Hiller cites the com- 
parative cost of California broadleaf 
(barley and oats) spraying, based on a 
iO-gal./acre application of 2.4-D growth 
hormone. Cost for application by a 
fixed-wing aircraft would be SI .20 per 
acre, while a helicopter would cost 
SI. 50/acre. 

Recover Lost Crops 

However, if the fields were ob- 
structed in some manner, fixed-wing air- 
craft could miss enough of the crop so 
that the lost crop yield would outweigh 
the cost/acre differential. 

A relative newcomer to the agricul- 
tural market, the Hughes 269A helicop- 
ter, is receiving a strong boost from the 
manufacturer in this field. 

A spray system for the machine was 
designed by Agricultural Aviation Engi- 
neering Co. (Agavenco) of Santa Clara, 
Calif., which has a 25-ft. boom and de- 
livers a 50- to 40-ft. swath. The spray 
system employs a pair of 50-gal. chemi- 
cal tanks. 

Hughes has conducted tests with the 
269A over a flat field in competition 
with a modified Stearman biplane. Re- 
sults indicated that the two were ap- 

! >roximately equal in the work per- 
ormed. 

The 269A dispensed 1,068 gal./hr. 
and the Stearman 1.094 gal./hr. The 
helicopter covered 107.5 acres/hr. and 
the fixed-wing aircraft covered 109.4 
acres/li r. 

Tests were based on a 5-mi. ferry 
distance for the Stearman. The runs 
were both quarter mile and half mile in 
length and the two aircraft each laid 
down a 40-ft. swath with 10 gal./acre 
coverage. 

Covers 20 Acres 

Fixed-wing speed over the run was 
90 mph. and the helicopter speed was 
60 mph. Tank loadings of 4S and 60 gal. 
were used on the 269A and 180 and 
192 gal. were used on the Stearman air- 
craft. 

Hughes calculates that the 269A will 
cover up to 20 acres with a 60-gal. load, 
based on a speed of 65 mph. and an 
application rate of 5 acres/min. Turn- 
around time between swaths is com- 
puted at 5 to 7 sec., compared with 24 
see. for the Stearman. 

At present, about 20% of the 269As 
in service are used in agricultural work, 
at least part-time. Company officials 
hope that this will increase to about 
40%. 

Certificated, but not yet in produc- 
tion, is the Jovair 4A tandem-rotor hel- 



NORTH AMERICAN 
AVIATION, INC. 

SPACE AND 
INFORMATION 
SYSTEMS DIVISION 

TULSA 

Offers dynamic growth opportu- 
nities for engineers and scientists 
in Tulsa- future port city of the 
midwest. Immediate opportunities 
are available in the following 
important areas: 

AEROSPACE & 

SUPPORT SYSTEMS 

Mechanical Engineers 
Electronic Engineers 

ADVANCED PROGRAMS 

Preliminary Design 
Operations Analysis 
Propulsion 
Space Mechanics 
Trajectory Analysis 

STRUCTURAL SCIENCES 

Structural Analysis 
Structural Design 
Structural Heat Transfer 
Mechanism Design 

LABORATORY SCIENCES 

Plastics— Engineers 
Microwave— Engineers 
Metallurgist 

Minimum qualifications : B.S. De- 
gree in Physics. E.E., M.E., A.E.. 
or General Engineering required. 
If you are willing to accept 
challenging work assignments on 
advanced vehicles and manned 
spacecraft, we urge you to send 
your resume to : 

MR. A. L BRADY 
PROFESSIONAL EMPLOYMENT 
NORTH AMERICAN AVIATION, INC. 
BOX 8308 

TULSA, OKLAHOMA 74151 


SPACE AND INFORMATION 
SYSTEMS DIVISION 
NORTH AMERICAN AVIATION 
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Chicago Wife 
Is Georgia 
Church Greeter 

By Doris Lockerman 

“GLERC,” smiled Mrs. Philip 
Syputa, “may be a funny word to 
you, but it’s a very good o 
our lives. Practically everything 
we do centers around it.” 

G.L.E.R.C. are the initials of the 
Georgia Lockheed Employees Rec- 
reation Club, open to all the plant's 
employees, with a wide-ranging pro- 
gram geared to their various mter- 

Philip Syputa, 35, Liaison engi- 
neer, is helping three buddies build 
fiber glass boats using GLERC fa- 
cilities, to use on n — *— 
toona. It will be hi 

The two Syputa sons 
Bobby, 12, are family 
members of the 
GLERC gun club, use 
the club's firing range 
for regular practice, 
while Leola Syputa, 

33, who has a natural 
flair for clay model- 
ing, and their daugh- 
ter, Laurel, 8, have 
joined the head of 
their household in a 
ceramics class, also 
courtesy GLERC. 

Many of the decora- 
tive objects they have 
made are in daily use 
at 807 Wildwood Road, c 
skirts of Marietta. 

“But the thing in most constant 
use is our basement recreation 
room,” Mrs. Syputa says. “It is full 
of boys and girls all the time.” 

A new, larger home was in the 
budget for the Syputas until their 

three children 4 — 4 “ J * — 1 — * 

moving from tl 
neighborhood ii_ .. 
when they came ti _ 
than a year ago from Colorado. The 
below-zero weather of Colorado, a 
before that, the crowded conditior 



n their home 


Mrs. Syputa, a young, graceful 
woman does regular visitation work 
for her church, calling on new peo- 
ple in the community to welcome 
them and to offer them whatever aid 
they may need. 

Her cosmopolitan cooking — Tacos 
from Mexico; Polish and other Euro- 
pean dishes from Chicago; steaks oi 
a spit, and chicken in orange sauc 
from the far West — wins the admira 
tion of her friends. 

“We show up at our square dancing 
club," Mrs. Syputa says, “And some- 
body yells 'Howdy! y'all,” — and then 
we proceed to execute nothing but 
Western dances.” 


iMe^Allanfa 8 S^Ceorgla,' unequal opporiu- 


icoptcr designed bv the Jovair Corp. of 
Culver City, Calif. 

The helicopter carries 80 gal. of 
chemicals in a center-mounted tank 
which can use Agavenco spray equip- 
ment. Cargo compartment holds 18 cu. 
ft. of equipment and foldable side racks 
can double this amount. 

The jovair 4A is certificated under 
CAR Part 3 for a gross weight of 2,300 
lb. and when certification under Part 8 
is complete, this will be increased to 
2,500 lb. Empty weight is 1,340 lb. 
and cruise speed is 75 mph. 

Powerplant is a Franklin 6A335 en- 
gine of 210-hp. An optional 235-hp. en- 
gine is being certificated for altitude 
work, and an autopilot also is being 
tested. Price is under S30.000. 

D. K. Jovanovich, Jovair president, 
said hard tooling is completed at the 
company’s factors’ but that the heli- 
copter would be built only to order. 

(This is the conclusion of a two-part 
series on agricultural aircraft. Part 1 ap- 
peared in Aviation Week & Space 
Technology, Nov. 18, p. 108.) 

WHO'S WHERE 


(Continued from page 23) 

Changes 

Lewis S. Billig, associate head. Commun- 
ication Systems and Techniques Dept.. The 
Mitre Corp., Bedford, Mass. 

Jack G. Webb, special assistant to the 
associate administrator for programs of the 
Federal Aviation Agency. Washington. 

Dr. Jacob Benveniste, staff scientist. Office 
of Research, San Bernardino (Calif.) Opera- 
tions of Aerospace Corp. Other San Ber- 
nardino Operations appointments: Dr. Mar- 
tin Goldsmith, group director. Weapon 
Systems Plans, Group B., Advanced Plan- 
ning Div.; Joseph J. Jcrgct, senior staff engi- 
neer. Sensing and Information Sub-division; 


»rs; C. F. Singer. 

Gan G. Gould, 
s. Data 


rcraft Corp., Wichita. Kan., has 

ice C Div.; 0 Llovd ^Mcin, csecu- 
administrator; Byron E. Thomp- 
41. project adiiiinistra- 

mager-European opera- 
)iv.. Litton Industries, 
i. Switzerland, 
laekert, program manager. 


with offices 
Robert C 

and H. Dean Gnli 
laboratory section head. Motorola Military 
Electronics Div., Scottsdale. Ariz., to direct 
the company’s Apollo Up-Data Link Elcc- 


n World 

James S. Melton, manager of the Wash- 
ington, D. C-, office of the General Motors 
Defense Research Laboratories, succeeding 
Kenneth Wydler. deceased. 

Merle J. Long, marketing manager. Elec- 
tro-Optical Systems, Inc., Pasadena, Calif. 


Just Published! 


/ 


THE 

Air Transport 

INDUSTRY 
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able. 

CHAPTER I 
THE JET AGE 

Analyzing the transition of airlines 
from piston to jet planes and de- 
scribing how each 1 '/■ increase in 
industry load factor can add $25 
million to industry profits. 
CHAPTER II 

INVESTMENT CONSIDERATIONS 
THE AIR FREIGHT INDUSTRY 

Which airlines will benefit most 

freight? Why are the all-cargo car- 
riers. such as Filling Tiger and Sea- 
board, vulnerable? Which cities are 
expected to add prime all-cargo 
service by 1965? How is Lockheed 
uniquely situated to take advantage 
of future growth over Boeing, Dou- 
gliiK and Genera/ Dynamical How 
does TWA stack up against Pan 
American. United and American? 
What is the position of Emery Air 
Freight , and what is its potential 
vulnerability? These^ and other 

CHAPTER III 

PAN AMERICAN WORLD AIRWAYS 

Equity Research Associates re- 
gards Pan Am as the “blue chip” of 
the airlines group. Earnings for 
1963 should reach $4.00 per share 
and cash flow is running about $15 
per share. Is a further sharp in- 
crease in 1964 likely? Does this 
stock still offer capital gains poten- 
tial of substantial magnitude? 
CHAPTER IV 
NATIONAL AIRLINES 
Why docs Equity Research Asso- 
ciates pick National as its favorite 
airline stock for capital apprecia- 
tion? Under what conditions could 
National report earnings for^the 

high as $4.00 to $5.00 per share? 

CHAPTER V 

REVIEW OF LEADING AIRLINES 

Reviews and estimates earnings for 
1963 of the following companies 
and recommends which should be 
bought ^ and which should be 


No telephone orders accepted 

Equity Research 
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URGENTLY NEEDED to Develop Improved 
Mission Capabilities and Extend Operational 
Life of B-52 Weapon System Into 1970's 


AVIONICS ENGINEERS 


Reconnaissance Systems Analysis 
Weapons and Guidance Systems Analysis 
Communications Systems Analysis 
Electromechanical Systems Analysis 
Countermeasures Systems Analysis 
Radar Systems Analysis 
Microwave Systems Analysis 
Antenna Systems Design and Analysis 
Data Processing 


INSTRUMENTATION ENGINEERS 


If you have qualifications for one or more of the 
above fields, you may reply in confidence by 
filling in the coupon or writing to Mr. Gerald 
Caywood, Dept. AWA, The Boeing Company, 
Wichita, Kansas. 


STRUCTURES ENGINEERS 


Structural Design 
Static and Dynamic Loads 
Vibrations/ Flutter Analysis 
Stress Analysis 
Fatigue Analysis 
Weight Control 
Metallurgy 
Structural Test 


Mr. Gerald Caywood, Dept. AWA 
The Boeing Company 
Wichita, Kansas 


Home Addres: 
City: 


My experience and interest is in (from above list) 


AIRPLANE DIVISION 


AN EQUAL OPPORTUNITY EMPLOYER 


WICHITA BRANCH 







17th-Century representation of plane- 
tary orbits, based on ancient Greek observations, ap- 
parently relied more on logic and aesthetics than on 
fact. Today's demands are for ever-increasing infor- 
mation accuracy, especially about the physical and 
operational environments of manned space flight. 

If you understand the environments of space 
vehicles, and your background includes guidance, 
navigation, celestial mechanics, flight control, atti- 
tude control, or space data processing and communi- 
cations, you are invited to investigate the many 
career opportunities available at IBM. 

The IBM Space Guidance Center, as guidance 
system integrator for the Gemini program, is devel- 
oping the Gemini computer as well as improved 
docking/retrieving and re-entry techniques for 
NASA. The Center is also developing the guidance 
computer and related equipment for the Saturn pro- 
gram. IBM's on-board data processorfor the Orbiting 
Astronomical Observatory is further evidence of the 
professional level of accomplishment by our space 
technology scientists and engineers. 

Current studies at the IBM Space Guidance Cen- 
ter— in central New York State, bordering on the 
Finger Lakes vacationland area— include re-entry 
guidance and control, and space station data man- 
agement and communications. IBM is an Equal 
Opportunity Employer. 

Please write, outlining your major interests, profes- 
sional experience, and qualifications. Your corre- 
spondence will receive our personal and confidential 

Clinton H. Grace, Dept. 524L4 
Manager of Engineering Laboratory 
IBM Space Guidance Center 
Owego, New York 
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Engineers /Scientists... like to share 
in the Genesis of significant new 
computer techniques? 

...like Magnetic Logic for an Astronaut 


Conceiving and developing novel 
and advanced computer techniques 
and systems is standard procedure 
at Burroughs Laboratories. 

The midget computer- D210 — 
(briefly described to the right) — is 
one recent example. Another is 
Burroughs’ new, large scale com- 
mand/control multi-module proc- 
essing system — D825. This carries 
on parallel computation, controlled 
by automatic programming and is, 
in fact, the first totally modular proc- 

Engineers at the Laboratories find 
our friendly, informal atmosphere 
conducive to creative work of this 
calibre. Here a man is associated 
with cooperating groups buT, at the 
same time, finds management doors 
always open for the discussion of 
original ideas. 

THERE ARE OPPORTUNITIES 
TODAY ACROSS THE SPECTRUM OF 
COMPUTER TECHNOLOGY 


17-10 Years) ond . 
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Command & Control Systems — Ci 

niques to c/c systems using nuclear instru- 
mentation. Also opportunities to apply to c/c systems latest 
techniques in radar, intelligence gathering, missile & space 

Analysis-Advanced Computer Systi 
of computing equipment for use 



Systems Integration - Develop new con- 
cepts in this area for application to broad- 
base c/c system. Minimum 5 years' experi- 
ence as supervisor or staff consultant. 

Assignments Requiring BS ond Minimum 
Of 3 rears' Applicable Experience. 

Control Systems Analysis - Emphasis on 
applications in guidance, navigation, etc. 
(Senior & Intermediate positions) 

Logic Design-Spec 


Digital Circuitry— Design and development 
of solid state circuitry; circuitry for perl- 

Analysts— AE, EE, ME, Math, Physics. Spe- 
cialized experience in one or more of the 
following: (1) radar data processing; (2) 
powered flight simulations; (3) guidance 
equations utilizing know-how in guidance 
systems, missile dynamics, trajectories; 
(4) statistical data on performance & track- 


Al so o Number of Si 


Electronic Circuit Design; Value Engineer- 
ing; Evaluation Engineering; Performance 
Analysis; Environmental Testing; Equip- 
ment Test Coordination; Failure Analysis; 


ing interface problems). 

Why not find out more about these unusual positions— 
and the attractive locations of Burroughs' facilities in 
the famous Philadelphia Main Line suburbs? 

Please write in confidence to Burroughs Laboratories, 
Dept. 593-U. P.O. Box 782, Paoli, Penna. 

— on Philadelphia's Main Line. 



Burroughs Corporation 
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CAREER OPPORTUNITIES at GENERAL ATOMIC 

Several immediate openings exist for Engineers and Scientists in large power reactor development 
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Booklet Requests 

Since our Oct. 14 ad in Aviation Week 
& Space Technology, we have been 
swamped with requests for our "Good Old 
Flyin’ Days" booklet. It seems that there are 
an awful lot of people interested in the 
older aircraft. Requests for the booklet have 
been averaging about 50 per day since the 
issue appeared last month. 

Unfortunately, some people who have 
requested the booklet are going to be dis- 
appointed. Some neglected to give us their 
address, others we were not able to decipher, 
and a few letters have been returned to us 
as unknown or insufficient address. We 
would be pleased to send these people a 
copy of this booklet upon receipt of their 
correct address. 

Would it be possible to print a portion 
of this letter in one of the future issues of 
Aviation Week? That way, people who 
have not received the book within a rea- 
sonable length of time could write to us 
again for a copy. 

R. S. Blois 
Marketing Services 
Aircraft and Missile Products 
Barber-Colman Co. 
Rockford, 111. 

Flight 1 

A careful examination of the information 
currently available to me indicates that the 
launching on Nov. 1 of the Soviet satellite 
Flight 1 was rather less successful than 
Chairman Khrushchev would have us 

If we are to believe the newspaper releases 
appearing in the New York Times of Nov. 
1 and 2 and in the (USSR) Krasnaya 
Zvezda on Nov. 2, the spacecraft was first 
placed in an orbit with perigee equal to 210 
stat. mi. and apogee equal to 568 stat. mi. 
Following this the spacecraft is supposed to 
have changed orbits bv increasing the apogee 
height to some 892 stat. mi., the perigee 
going to 213 stat. mi. In the latter orbit the 
inclination is given as 58 deg. 55 min., and 
the period as 102.5 min. No inclination or 
period are indicated for the presumed initial 
orbit in any of the publications that I have 

Soviet launchings of major consequence 
have always been made from Tvuratam, 
just east of the Aral Sen, at about '63 deg. 
E. Long, and 46 deg. N. Lat., and into an 
orbit whose inclination is within a few 
minutes of arc of 65 deg. 

The first thoughts of es-cryonc with whom 
I discussed this launching were that the 
orbit plane change for Flight 1 had been 
altered from an initial 65 deg. orbit to the 
orbit inclined at 58 deg. 55 min. This pre- 
sumed 6 deg. 5 min. plane change would 
have required a velocity increment of some 
2,600 fps. and the altitude increase required 
a few hundred fps. This demonstration of 
on-orbit propulsion capability with a sup- 
posed Vostok sized (10,000 lb.) spacecraft 
would be truly impressive had it actually 
occurred. 

However, though many of us were rather 
convinced that this did happen, it wasn't 
necessarily so. The orbit plane change that 


Aviation 1 J'cek i colcornes the opinions 

magazine's editorial columns. Address 
letters to the Editor , Aviation Week , 
330 IF. 42nd St., Nets York 36, N. Y. 
Try to keep letters under 500 tcords and 
give a genuine identification. We will 


may have occurred is more like 1 deg. 6 min., 
not 6 deg. 5 min. and, in fact, may have 
been no plane change at all. 

Two Spadats bulletins on Flight 1 clearly 
offer evidence to support my contention. 
Bulletin 1 states an initial inclination of 
59.99 deg. on the very first orbit; while 
Bulletin 2 shows the inclination to be 58.89 
deg. At this time I do not know whether 
or not this slight change of inclination is 
merely a correction in the tracking program 
or a real plane change. I suspect, quite 
strongly, the former since bulletins in the 
past have often shown similar changes in 
the early tracking of a satellite. 

Of course, if fine maneuvers were con- 
ducted such as those to be used in terminal 
rendezvous and/or docking, they may well 
have escaped notice in a coarse tracking pro- 
gram. It should be understood that the 
tracking is not so coarse as to have missed 
a 6 deg. plane change. 

Perhaps others were misled about what 
was really accomplished on this Soviet 
launching! Much remains to be clarified but 
I expect that this note helps to place the 
mission of Flight 1 — as performed — in 
proper perspective. 

Saunders B. Kramer 
Sunnyvale, Calif. 

(Based on information supplied in Soviet 
reports, as well as information that was not 
supplied, Aviation Week & Space Tech- 
nology arrived at the same conclusions as 
Mr. Kramer regarding Polyot 1, in the issue 
of Nov. 11, p. 28— Ed.) 

Big Lift Rap 

Congratulations to Reader R. Stargardtcr 
for his “Big Lift Useless" letter (AW Oct. 
21, p. 106). Far too few voices of reason 
were heard through the military's roar of 
press agentry designed to dignify one of the 
most blatant examples in recent years of 
how to waste the taxpayers' money. 

I won't discuss at length the obvious gap- 
ing holes in present massive airlift capabili- 
ties— Mr. Stargardtcr took care of those. Let 
me add just one point: Even under opti- 
mum wartime conditions for such an exer- 
cise (i.c., perfect weather, undamaged air 
fields, fully operative landing aids and sup- 
port equipment), the Russians and their 
satellite armies hold such numerical superi- 
ority over the Allies that within 72 hr. they 
would undoubtedly overrun the Continent 
by the time we arrived. Our troops just 
might be met at planeside by a Soviet wel- 
coming committee. 

A military supersonic transport would cut 
the time required to reach Europe, and per- 
haps offset some of the Soviets’ present ad- 
vantage, but the SST is a long time coming, 
so let’s keep those troops in Europe for the 


next few years. Who knows? You might 
have been able to pay their keep on the 
Continent for a quite a while just with the 
money that was wasted on Big Lift. 

Name Withheld By Request 

How Much? 

The current squabble about financing the 
supersonic transport is only another example 
of the futility of trying to separate the so- 
called private and public sectors of our econ- 
omy where large projects are involved. The 
fact of the matter is that the supersonic 
transport development must be paid for by 
the labor of the people of the United States. 
The only question is: how much of the 
fruits of this labor is applied to the job to 
be done, and how much is siphoned off into 
non-productive paper profit? 

There is really no doubt that we need a 
national transportation system which would 
include the airlines and the railroads. The 
spectacle of some dozen airlines whose rates 
and routes are regulated by the government, 
which are guaranteed against failure by 
government subsidies, and a large part of 
whose operating expenses are paid for by 
the government, pretending to be in compe- 
tition, is simply ridiculous. The traveling 
public supports this farce by paying for mul- 
tiple highly-paid managements, duplicated 
facilities, inefficient operation, and huge ad- 
vertising expenses. 

However, in view of the current state of 
our superstitions with respect to economics, 
it is unlikely that the Gordian knot of how- 
to finance the supersonic transport will be 
ait by nationalizing the airlines, no matter 
how desirable this might be. Although the 
stresses and strains which this effort will 
place on the present system may hasten its 
demise. A reasonable compromise with or- 
thodoxy might be for the government to 
develop and build the supersonic transport 
itself, letting contracts on a cost-plus-fixed- 
fee basis, and leasing the aircraft to the air- 
lines. The rental charges could be set at a 
level that would pay back the development 
and production costs over the estimated life 
of the aircraft, and even (if it w-ere per- 
mitted) show a paper profit for the govern- 
ment. (It should be realized, but not neces- 
sarily admitted, that actually the rental 
charge is a matter of indifference. The rate 
set merely helps to determine what air 
travel fares will be and/or the subsidy level. 

The big advantage of the scheme I sug- 
gest is that it eliminates the paper mer- 
chants. The whole program could be fi- 
nanced out of taxes by simply diverting less 
than 1% of the current military/NASA 
spending to this project. (Taxes don’t pay 
interest and are not inflationary). Further- 
more there would be no need to cut the 
insurance companies in on the deal. All 
insurance does is to spread the risks over 
more people, and since the government in- 
cludes all the people, there is no need to 
insure government property. 

II realize, of course, that any sensible so- 
lutions to this problem that do not include 
paper profits for somebody have no chance 
of being accepted. But one can dream, 
can't one? John H. Pratt 

Woodland Hills, Calif. 
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Precision announces^ major improvements in Servo Motor performance 
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power input. This results in a 2 and 3 watts/phase. Up 


e efficient motor 
as a cooler running motor. 

In addition, single phasing 
considerations 
been sacrificed. 


200,000 rad/sec : is possible 
ader certain conditions. 
This is such an improve- 
not ment that in certain motor- 
generator requirements, a 
new CPPC servo motor will 
now suffice. 


Whereas starting voltages 
have been specified at 3% 
of control phase voltage, we 
can now guarantee 1% and a 
great deal more uniformity. 

Furthermore, starting volt- 
age of these motors has been 
exhaustively tested so that 
all starting characteristics 
can be accurately predicted. 


New slot and magnet wire 
insulation allows much less 
current leakage at high tem- 
peratures. 

In addition, new lubricants 
and new impregnation with- 
stant ’’OO C plus. Solderless 
(all wi ad) connections are 
now incorporated in our 
servo motor line. 


For full information: Sales Dept., 5050 State Rd., Dreiel Hill, Pa., 215 MA 2-1000, TWX 215 623-6068-or our Representatives. 

CLIFTON PRECISION PRODUCTS CO., INC. • Clifton Heights, Pa. • Colorado Springs. Colo. 











For a complimentary color reprint of this Artzybasheff illustration, write: Avco, Dept AW6, 750 Third Avenue, New York 17, N.Y. 

Business gets around with Avc o. Today’s new breed of businessman takes to the air in a 
private business plane. He wings across country to outlying plant locations and offices, 
sees more customers, gets more done . Saving time . Saving money, too . And Avco gives him 
a boost. For Avco, through its Lycoming Division, is the largest supplier of power plants 
for twin-engine planes of the huge business fleet, producing engines for more than 75 
types of fixed- and rotary- wing aircraft. Lycoming is an important part of a growing Avco. 

UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS ... REGARDLESS OF RACE, CREI 
COLOR OR NATIONAL ORIGIN .. .WRITE AVCO TODAY. AVCO CORPORATION, 750 THIRD AVE., NEW YORK, N.Y. 10017 



